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BIO  AS  SAY  OF 
2 , 4-DIAMINOTOLUENE 
FOR  POSSIBLE  CARCINOGENICITY 


Carcinogenesis  Testing  Program 
Division  of  Cancer  Cause  and  Prevention 
National  Cancer  Institute 
National  Institutes  of  Health 

FOREWORD : This  report  presents  the  results  of  the  bioassay  of 

2, 4-diamino toluene  conducted  for  the  Carcinogenesis  Testing 
Program,  Division  of  Cancer  Cause  and  Prevention,  National  Cancer 
Institute  (NCI),  National  Institutes  of  Health,  Bethesda, 
Maryland.  This  is  one  of  a series  of  experiments  designed  to 
determine  whether  selected  chemicals  have  the  capacity  to  produce 
cancer  in  animals.  A negative  result,  in  which  the  test  animals 
do  not  have  a greater  incidence  of  cancer  than  control  animals, 
does  not  necessarily  mean  that  a test  chemical  is  not  a 
carcinogen,  inasmuch  as  the  experiments  are  conducted  under  a 
limited  set  of  circumstances.  A positive  result  demonstrates 
that  a test  chemical  is  carcinogenic  for  animals  under  the 
conditions  of  the  test  and  indicates  that  exposure  to  the 
chemical  is  a potential  risk  to  man.  The  ac.tual  determination  of 
the  risk  to  man  from  chemicals  found  to  be  carcinogenic  in 
animals  requires  a wider  analysis. 


CONTRIBUTORS ; This  bioassay  of  2,4-diaminotoluene  was  conducted 
at  the  NCI  Frederick  Cancer  Research  Center  (FCRC)  (1), 
Frederick,  Maryland,  operated  for  NCI  (2)  by  Litton  Bionetics, 
Inc. 

The  manager  of  the  bioassay  at  FCRC  was  Dr.  B.  Ulland,  the 
toxicologist  was  Dr.  E.  Gordon,  and  Drs.  R.  Cardy  and  D.  Cresia 
compiled  the  data.  Ms.  S.  Toms  was  responsible  for  management  of 
data,  Mr.  D.  Cameron  for  management  of  histopathology , Mr.  L. 
Callahan  for  management  of  the  computer  branch,  and  Mr.  R.  Cypher 
for  management  of  the  facilities.  Mr.  A.  Butler  performed  the 
computer  services.  Necropsies  were  performed  by  Drs.  B.  Ulland, 
R.  Schueler,  R.  Ball,  and  R.  Cardy.  Histopathologic  evaluations 
for  rats  were  performed  by  Dr.  Cardy,  and  histopathologic 
evaluations  for  mice  were  performed  by  Dr.  M.  D.  Reuber.  The 
diagnoses  included  in  this  report  represent  the  interpretations 
of  Drs.  Cardy  and  Reuber. 

Animal  pathology  tables  and  survival  tables  were  compiled  at  EG&G 
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Mason  Research  Institute  (3).  Statistical  analyses  were 

performed  by  Dr.  J.  R.  Joiner  (4)  and  Ms.  P.  L.  Yong  (4),  using 
methods  selected  for  the  bioassay  program  by  Dr.  J.  J.  Gart  (5). 

The  chemicals  used  in  this  bioassay  were  analyzed  at  FCRC  by  Dr. 
W.  Zielinsky.  The  chemical  narrative  and  analyses  were  reviewed 
and  approved  by  Dr.  W.  Lijinsky  (1). 

This  report  was  prepared  at  Tracor  Jitco  (4)  under  the  direction 
of  NCI.  Those  responsible  for  the  report  at  Tracor  Jitco  were 
Dr.  C.  R.  Angel,  Acting  Director  of  the  Bioassay  Program;  Dr.  S. 
S.  Olin,  Deputy  Director  for  Science;  Dr.  J.  F.  Robens, 
toxicologist;  Dr.  R.  L.  Schueler,  pathologist;  Dr.  G.  L.  Miller, 
Ms.  L.  A.  Owen,  Ms.  M.  S.  King,  and  Mr.  W.  D.  Reichardt, 
bioscience  writers;  and  Dr.  E.  W.  Gunberg,  technical  editor, 

assisted  by  Ms.  Y.  E.  Presley. 
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The  following  scientists  at  NCI  were  responsible  for  evaluating 
the  bioassay  experiment,  interpreting  the  results,  and  reporting 
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SUMMARY 


A bioassay  of  2,4-diaminotoluene  for  possible  carcinogenicity  was 
conducted  by  administering  the  test  chemical  in  feed  to  F344  rats 
and  B6C3F1  mice. 

Groups  of  50  rats  of  each  sex  were  administered  2,4-diamino- 
toluene at  one  of  two  doses,  initially  either  125  or  250  ppm,  for 
40  weeks.  Because  of  excessive  depression  in  the  amount  of  mean 
body  weight  gained  in  both  the  low-  and  high-dose  groups,  doses 
were  then  reduced  to  50  and  100  ppm,  respectively.  Administra- 
tion of  50  ppm  to  the  low-dose  groups  was  continued  for  63  weeks, 
and  surviving  animals  in  these  groups  were  then  killed.  Surviving 
animals  in  the  high-dose  males  and  females  administered  100  ppm 
were  killed  at  the  end  of  39  and  44  weeks,  respectively,  due  to 
morbidity.  The  time-weighted  average  dose  was  79  ppm  for  the 

low-dose  males  and  females  for  103  weeks,  176  ppm  for  the  high- 
dose  males  for  79  weeks,  and  171  ppm  for  the  high-dose  females 

for  84  weeks.  Matched  controls  consisted  of  20  untreated  rats  of 
each  sex. 

Groups  of  50  mice  of  each  sex  were  administered  2,4-diamino- 
toluene at  one  of  two  doses,  either  100  or  200  ppm,  for  101 

weeks.  Matched  controls  consisted  of  20  untreated  mice  of  each 

sex.  Surviving  mice  were  killed  at  the  end  of  administration  of 
the  test  chemical. 

Mean  body  weights  of  dosed  male  and  female  rats  and  mice  were 
lower  than  those  of  corresponding  controls  and  were  dose  related 
except  for  the  low-dose  male  mice,  for  which  mean  body  weights 
were  only  slightly  lower  than  those  of  controls.  Mortality  was 
not  dose  related  in  either  the  male  or  female  mice,  but  was  dose 
related  in  both  the  male  and  female  rats.  Survival  was  decreased 
and  lesions  of  hepatonephrotoxicity  were  observed  in  the  animals 
administered  the  2,4  diaminotoluene . 

In  the  rats,  hepatocellular  carcinomas  or  neoplastic  nodules 
occurred  at  incidences  that  were  dose  related  in  both  the  males 
(P  = 0.014)  and  the  females  (P  = 0.008).  In  direct  comparisons 
of  incidences  of  the  tumors  in  control  and  dosed  groups,  the 
incidence  in  the  high-dose  male  group  had  a P value  of  0.026 
(males:  controls  0/20,  low-dose  5/49,  high-dose  10/50;  females: 

controls  0/20,  low-dose  0/50,  high-dose  6/49).  The  significance 
of  the  occurrence  of  these  tumors  in  both  the  male  and  female 
rats  was  supported  by  high  incidences  of  associated  nonneoplastic 
lesions  of  the  liver  in  the  dosed  goups  and  by  low  incidences  of 
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liver  tumors  in  historical-control  male  or  female  F344  rats  at 
the  same  laboratory. 

In  addition,  carcinomas  or  adenomas  of  the  mammary  gland  occurred 
in  the  female  rats  at  incidences  that  were  dose  related  (P  * 
0.001)  and  in  direct  comparisons  were  higher  in  the  dosed  groups 
(P  less  than  0.001)  than  in  the  control  group  (controls  1/20, 
low-dose  38/50,  high-dose  41/50). 

In  the  male  rats,  fibromas  of  the  subcutaneous  tissue  occurred  at 
incidences  that  were  dose  related  - (P  = 0.004)  and  in  direct 

comparisons  were  higher  in  the  dosed  groups  (P  less  than  or  equal 
to  0.020)  than  in  the  control  group  (controls  0/20,  low-dose 

15/30,  high-dose  19/50). 

In  the  mice,  hepatocellular  carcinomas  occurred  in  the  females  at 
incidences  that  were  dose  related  (P  = 0.002)  and  in  direct 

comparisons  were  higher  in  the  dosed  groups  (P  less  than  or  equal 
to  0.007)  than  in  the  control  group  (controls  0/19,  low-dose 

13/47,  high-dose  18/46).  In  addition,  lymphomas  occurred  at  a 
significant  incidence  (P  less  than  0.001)  in  the  low-dose  female 
mice  (controls  2/19,  low-dose  29/47,  high-dose  11/46).  No  tumors 
occurred  at  significantly  increased  incidences  in  the  dosed  male 
mice . 

Under  the  conditions  of  this  bioassay,  2,4-diaminotoluene  was 
carcinogenic  for  F344  rats,  inducing  hepatocellular  carcinomas  or 
neoplastic  nodules  in  both  males  and  females  and  carcinomas  or 
adenomas  of  the  mammary  gland  in  females.  The  test  chemical  was 
also  carcinogenic  for  female  B6C3F1  mice,  inducing  hepatocellular 
carcinomas.  The  incidence  of  lymphomas  in  the  female  mice 
suggested  that  these  tumors  also  may  have  been  related  to 
administration  of  the  test  chemical. 
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I.  INTRODUCTION 


2,4-Diaminotoluene  (CAS  95-80-7; 
NCI  C02305)  is  a widely  used 
industrial  intermediate.  Most 
of  this  chemical  produced  in  the 
United  States  is  converted  to 
toluene  diisocyanate  for  use  in 
the  synthesis  of  polyurethanes 


2,4-Diaminotoluene 


(Backus,  1974).  2,4-Diamino- 

toluene is  also  an  intermediate 
for  the  synthesis  of  dyes  used 

for  textiles,  fur,  leather,  biological  stains  and  indicators, 
spirit  varnishes  and  wood  stains,  and  pigments  (international 
Agency  for  Research  on  Cancer,  1978;  Society  of  Dyers  and  Colour- 
ists, 1971).  In  addition,  it  has  been  used  as  a component  of 
oxidation-type  hair  dye  formulations  (Wall,  1972).  Two  hundred 
and  thirty-three  million  pounds  of  2,4-diaminotoluene  were  pro- 
duced in  the  United  States  in  1976  (United  States  International 
Trade  Commission,  1977a).  In  addition,  356,000  pounds  were 
imported  in  that  year  (United  States  International  Trade 
Commission,  1977b). 


The  carcinogenicity  of  2,4-diaminotoluene  was  first  reported  by 

Ito  et  al.  (1969),  using  a small  number  of  rats  administered  the 

1 


chemical  in  the  diet.  Similar  studies,  sponsored  by  the  National 
Cancer  Institute  (Weisburger  et  al.,  in  press),  suggested  that 


2 ,4-diaminotoluene 
these  reasons  the 
the  Carcinogenesis 


was  carcinogenic  in  both  rats  and  mice.  For 
chemical  was  selected  for  additional  study  in 
Testing  Program  using  expanded  protocols. 
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II.  MATERIALS  AND  METHODS 


A.  Chemical 

2 ,4-Diaminotoluene  was  obtained  from  Eastman  Organic  Chemicals, 
Eastman  Kodak  Co.,  Rochester,  New  York.  This  material  is  a 
light-brown  solid.  The  melting  point  was  97°C,  which  was  con- 
sistent with  the  value  of  99°C  given  in  the  literature  (Weast, 
1974-1975).  Mass  spectral  analysis  gave  a base  peak  for  its 
molecular  ion  at  m/e  122  and  a peak  of  equivalent  abundance  at 
m/e  121.  Elemental  analysis  showed  68.9%  carbon,  8.4%  hydrogen, 
and  23.4 % nitrogen  (theoretical:  68.9%  C,  8.2%  H,  and  23.0 % N). 

Purity  was  determined  by  gas-liquid  chromatography  to  be  greater 
than  99.9%,  with  up  to  six  minor  contaminants.  The  infrared 
spectrum  was  consistent  with  the  chemical  structure  of  the 
compound. 

The  test  material  was  stored  at  5°C  until  used. 


B.  Dietary  Preparation 


Test  diets  containing  2, 4-diaminotoluene  were  prepared  at 
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Frederick  Cancer  Research  Center  (FCRC)  every  1 to  lh  weeks  in  6- 
to  12-kg  batches  at  appropriate  doses.  A known  weight  of  the 
chemical  was  first  mixed  with  an  equal  weight  of  autoclaved 
Wayne  Sterilizable  Lab  Meal  contained  4%  fat  (Allied  Mills, 
Inc.,  Chicago,  111.),  using  a mortar  and  pestle.  The  mixing  was 
continued  with  second  and  third  additions  of  feed,  and  final 
mixing  was  performed  with  the  remaining  quantity  of  feed  for  a 

/R\ 

minimum  of  15  minutes  in  a Patterson-Kelly  twin-shell 

blender.  The  diets  were  routinely  stored  at  5°C  until  used. 

C.  Animals 


Male  and  female  F344  (Fischer)  rats  and  B6C3F1  mice  were-  obtained 
as  4-week-old  weanlings,  all  within  3 days  of  the  same  age,  from 
the  NCI  Frederick  Cancer  Research  Center  (Frederick,  Md.).  The 
animals  were  housed  within  the  test  facility  for  2 weeks  and  were 
then  assigned  four  rats  to  a cage  and  five  mice  to  a cage  on  a 
weight  basis  for  each  cage  of  animals  of  a given  species  and 
sex.  Male  rats  used  in  the  chronic  study  weighed  90  to  105  g, 
averaging  at  least  100  g;  the  female  rats,  80  to  95  g,  averaging 
at  least  90  g;  the  male  mice,  18  to  22  g,  averaging  at  least  19.5 
g;  and  the  female  mice,  17  to  21  g,  averaging  at  least  18.5  g. 
Individual  animals  were  identified  by  ear  punch. 
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D.  Animal  Maintenance 


The  animals  were  housed  in  polycarbonate  cages  (Lab  Products, 
Inc.,  Garfield,  N.J.),  19  x 10^  x 8 inches  for  the  rats  and  11^  x 
7*i  x 5 inches  for  the  mice,  which  were  suspended  from  aluminum 
racks  (Scientific  Cages,  Inc.,  Bryan,  Tex.)  and  were  covered  by 

nonwoven  polyester-fiber  12-mil-thick  filter  paper  (Hoeltge, 

. , . , . . ® 
Inc.,  Cincinnati,  Ohio).  The  bedding  used  was  Absorb-dri 

hardwood  chips  (Northeastern  Products,  Inc.,  Warrenburg,  N.Y.). 

The  feed  supplied  was  prester llized  Wayne  Sterilizable  Lab 

Meal  containing  4%  fat,  provided  ad  libitum  in  suspended 

stainless  steel  hoppers  and  replenished  at  least  three  times  per 

week.  Water,  acidified  to  pH  2.5,  was  supplied  ad  libitum  from 

glass  bottles  with  sipper  tubes  (Lab  Products,  Inc.)  suspended 

through  the  tops  of  the  cages. 

The  contaminated  bedding  was  disposed  of  through  an  enclosed 
vacuum  line  that  led  to  a holding  tank  from  which  the  bedding  was 
fed  periodically  into  an  incinerator.  The  cages  were  sanitized 
twice  per  week  and  the  feed  hoppers  twice  per  month  at  82  to 
88°C  in  a tunnel-type  cagewasher  (industrial  Washing  Corp., 
Mataway,  N.  J.),  using  the  detergents,  Clout®  (Pharmacal 

Research  Laboratories,  Greenwich,  Conn.)  or  Oxford  D'Chlor 
(Oxford  Chemicals,  Atlanta,  Ga.).  The  bottles  and  sipper  tubes 
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were  sanitized  at  82  to  88°C  in  a tunnel-type  bottle  washer 
(Consolidated  Equipment  Supply  Co.,  Mercersburg,  Pa.)  three  times 
per  week,  using  a Calgen  Commercial  Division  detergent  (St. 

Louis,  Mo.).  The  racks  for  the  cages  were  sanitized  at  or  above 
82°C  in  a rack  washer  (Consolidated  Equipment  Supply  Co.)  once 
per  month,  using  the  Calgen  Commercial  Division  detergent,  and 

the  filter  paper  was  changed  at  the  same  time. 

The  animal  rooms  were  maintained  at  22  to  24°C  and  45  to  55% 

relative  humidity.  Incoming  air  was  passed  through  a filter  of 
65%  efficiency  and  a bag  filter  of  95%  efficiency  at  the  intake 
and  expelled  without  recirculation  through  a "Z,,-type  roughing 
filter  of  30%  efficiency  and  a bag  system  of  90  to  95%  efficiency 
at  the  exhaust  (American  Air  Filters,  Louisville,  Ky.;  Mine 
Safety  Appliances,  Pittsburgh,  Pa.).  Room  air  was  changed  15 
times  per  hour.  The  air  pressure  was  maintained  negative  to  a 

clean  hallway  and  positive  to  a return  hallway.  Fluorescent 
lighting  was  provided  automatically  on  a 12-hour-per-day  cycle. 

Rats  administered  2,4-diaminotoluene  and  their  corresponding 

controls  were  housed  in  the  same  room  as  rats  on  feeding  studies 

of  the  following  chemicals: 

(CAS  85-44-9)  phthalic  anhydride 
(CAS  95-53-4)  o-toluidine  hydrochloride 
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Mice  administered  2 , 4-diaminotoluene  and  their  corresponding 

controls  were  housed  in  the  same  room  as  mice  on  feeding  studies 

of  the  following  chemicals: 

(CAS  156-62-7)  calcium  cyanamide 

(CAS  999-81-5)  chlorocholine  chloride 

(CAS  19010-66-3)  lead  dimethyldithiocarbamate 

(CAS  86-30-6)  N-nitrosodiphenylamine 

(CAS  88-96-0)  phthalamide 

(CAS  120-62-7)  piperonyl  sulfoxide 

(CAS  137-17-7)  2,4, 5-tr imethylaniline 

E.  Subchronic  Studies 

Subchronic  feeding  studies  were  conducted  to  estimate  the  maximum 
tolerated  doses  (MTD's)  of  2 , 4-diaminotoluene , on  the  basis  of 
which  two  concentrations  (referred  to  in  this  report  as  "low"  and 
"high"  doses)  were  selected  for  administration  in  the  chronic 
studies.  Groups  of  five  rats  and  five  mice  of  each  sex  were  fed 
diets  containing  2, 4-diaminotoluene  at  one  of  several  doses  for  7 
weeks,  followed  by  1 week  of  observation,  and  groups  of  five  con- 
trol animals  of  each  species  and  sex  were  administered  basal  diet 
only.  Each  animal  was  weighed  twice  per  week.  Table  1 shows  the 
doses  fed,  the  survival  of  animals  in  each  dosed  group  at  the  end 
of  the  study  and  the  mean  body  weights  of  dosed  animals  at  week  7, 
expressed  as  percentages  of  mean  body  weights  of  controls.  At  the 
end  of  the  8-week  period,  all  animals  were  killed  using  CO^  and 
necropsied . 
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Table  1.  2,4-Diaminotoluene  Subchronic  Feeding  Studies 

in  Rats  and  Mice 


Male 

Female 

Dose 

Surviv- 

Mean  Weight 
at  Week  7 
as  % of 

Surviv- 

Mean  Weig1 
at  Week  7 
as  % of 

Cppm) 

al  (a) 

Control 

al  (a) 

Control 

RATS 

0 

5/5 

100 

5/5 

100 

250 

5/5 

96 

5/5 

91 

500 

5/5 

82 

5/5 

93 

1,000 

5/5 

59 

5/5 

80 

2,000 

0/5 

1/5 

61 

3,000 

0/5 

0/5 

MICE 

0 

V5 

100 

5/5 

100 

100 

5/5 

103 

5/5 

103 

200 

5/5 

101 

5/5 

93 

300 

5/5 

86 

5/5 

87 

500 

5/5 

80 

5/5 

85 

700 

5/5 

84 

5/5 

79 

1,000 

3/5 

74 

5/5 

76 

(a)  Number  surviving /number  in  group. 
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In  rats  receiving  1,000  ppm,  slight  increases  in  hematopoiesis 
and  cytoplasmic  vacuolation  of  hepatocytes  were  seen  in  both 

sexes.  Small  amounts  of  bile  duct  hyperplasia  occurred  in  males 
at  this  dose.  No  clinical  or  histopathologic  findings  were 
reported  for  the  male  mice  at  700  ppm  or  for  the  females  at  1,000 
ppm. 

Ten  percent  depression  in  body  weight  was  a major  criterion  for 

the  estimation  of  MTD's.  The  doses  required  to  produce  this 

response  were  determined  by  the  following  procedure:  first, 

least  square  regressions  of  mean  body  weights  versus  days  on 
study  were  used  to  estimate  mean  body  weights  of  each  of  the 
dosed  groups  at  day  49.  Next,  probits  of  the  percent  weights  of 
the  dosed  groups  at  day  49  relative  to  weights  of  corresponding 
control  groups  were  plotted  against  the  logarithms  of  the  doses, 
and  least  squares  regressions  fitted  to  the  data  were  used  to 

estimate  the  doses  required  to  induce  10%  depression  in  weight. 
The  low  and  high  doses  for  the  chronic  studies  were  set  at  125 
and  250  ppm  for  rats;  and  100  and  200  ppm  for  mice. 


F.  Chronic  Studies 


The  test  groups,  doses  administered,  and  duration  of  the  chronic 
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feeding  studies  are  shown  in  tables  2 and  3.  Due  to  excessive 
depression  in  the  amount  of  mean  body  weight  gained  in  the  dosed 
male  and  female  rats,  doses  for  the  low-  and  high-dose  groups 
were  reduced  to  50  and  100  ppm,  respectively,  after  week  40. 

G.  Clinical  and  Pathological  Examinations 

All  animals  were  observed  twice  daily.  Observations  for  sick, 
tumor-bearing,  and  moribund  animals  were  recorded  daily. 
Clinical  examination  and  palpation  for  masses  were  performed  each 
month,  and  the  animals  were  weighed  at  least  once  per  month. 
Moribund  animals  and  animals  that  survived  to  the  end  of  the 
bioassay  were  killed  using  C0£  and  necropsied. 

The  pathologic  evaluation  consisted  of  gross  and  microscopic 
examination  of  major  tissues,  major  organs,  and  all  gross 
lesions.  The  tissues  were  preserved  in  10%  neutral  buffered 

formalin,  embedded  in  paraffin,  sectioned,  and  stained  with 
hematoxylin  and  eosin.  The  following  tissues  were  examined 
microscopically:  skin,  lungs  and  bronchi,  trachea,  bone  marrow 

(femur),  spleen,  lymph  nodes  (mesenteric  and  submandibular), 
thymus,  heart,  salivary  glands  (parotid,  sublingual,  and 

submaxillary),  liver,  pancreas,  esophagus,  stomach  (glandular  and 
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Table  2. 


2, 4-Diaminotoluene  Chronic  Feeding  Studies  in  Rats 


2, 4-Diamino- 

Sex  and 

Initial 

toluene 

Time  on 

Time-Weighted 

Test 

No.  of 

in  Diet  (b) 

Study 

Average  Dose  (e) 

Group 

Animals 

(a) 

(ppm) 

(weeks) 

(ppm) 

Male 

Matched-Control 

20 

0 

103 

Low-Dose 

50 

125 

40 

50 

63 

79 

High-Dose 

50 

250 

40 

100 

39(c) 

176 

Female 

Matched-Control 

20 

0 

103 

Low-Dose 

50 

125 

40 

50 

‘63 

79 

High-Dose 

50 

250 

40 

100 

44(d) 

171 

(a)  All  animals  were  6 weeks  of 

age  when  placed  on  study 

(b)  Test  and  control  diets 

were 

provided  ad 

libitum  7 days  per  week. 

(c)  Administration  of  test 

diet 

for  the  high 

-dose  males 

was  terminated  at 

the  time  indicated  and 

all 

the  animals  were  killed, 

due  to  morbidity. 

(d)  Administation 

of  test 

diet 

for  the  high- 

dose  females 

was  terminated  at 

the  time  indicated  and 

all 

animals  except  four  were 

killed,  due  to 

morbidity. 

(e)  Time-weighted 

average 

dose 

= £(dose  in  ppm  x no.  of 

weeks  at  that  dose 

E(no.  of  weeks  receiving  each  dose) 
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Table  3.  2, 4-Diaminotoluene  Chronic  Feeding  Studies  in  Mice 


Sex  and 

Test 

Group 

Initial 
No.  of 
Animals  (a) 

2, 4-Diamino- 
toluene 
in  Diet  (b) 
(ppm) 

Time  on 
Study 
(weeks) 

Male 

Matched-Control 

20 

0 

101 

Low-Dose 

50 

100 

101 

Hi^h-Dose 

50 

200 

101 

Female 

Matched-Control 

20 

0 

101 

Low-Dose 

50 

100 

101 

High-Dose 

50 

200 

101 

(a)  All  animals  were  6 weeks  of  age  when  placed  on  study. 

(b)  Test  and  control  diets  were  provided  ad  libitum  7 days  per 
week. 
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nonglandular) , small  and  large  intestine,  kidney,  urinary 
bladder,  pituitary,  adrenal,  thyroid,  parathyroid,  testis, 
prostate,  mammary  gland,  uterus,  ovary,  brain  (cerebrum  and 
cerebellum),  and  all  tissue  masses.  Peripheral  blood  smears  also 
were  made  for  all  animals,  whenever  possible. 

Necropsies  were  also  performed  on  all  animals  found  dead,  unless 
precluded  in  whole  or  in  part  by  autolysis  or  cannibalization. 
Thus,  the  number  of  animals  from  which  particular  organs  or 
tissues  were  examined  microscopically  varies  and  does  not 
necessarily  represent  the  number  of  animals  that  were  placed  on 
study  in  each  group. 


H.  Data  Recording  and  Statistical  Analyses 

Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data 
System  (Linhart  et  al.,  1974).  The  data  elements  include 
descriptive  information  on  the  chemicals,  animals,  experimental 
design,  clinical  observations,  survival,  body  weight,  and 
individual  pathologic  results,  as  recommended  by  the 
International  Union  Against  Cancer  (Berenblum,  1969).  Data 
tables  were  generated  for  verification  of  data  transcription  and 
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for  statistical  review.  These  data  were  analyzed  using  the 
appropriate  statistical  techniques  described  in  this  section. 
Those  analyses  of  the  experimental  results  that  bear  on  the 

possibility  of  carcinogenicity  are  discussed  in  the  statistical 
narrative  section. 

Probabilities  of  survival  were  estimated  by  the  product-limit 
procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this 
report  in  the  form  of  graphs.  Animals  were  statistically 
censored  as  of  the  time  that  they  died  of  other  than  natural 

causes  or  were  found  to  be  missing;  animals  dying  from  natural 

causes  were  not  statistically  censored.  Statistical  analyses  for 

a possible  dose-related  effect  on  survival  used  the  method  of  Cox 
(1972)  for  testing  two  groups  for  equality  and  Tarone's  (1975) 
extensions  of  Cox's  methods  for  testing  for  a dose-related 
trend.  One-tailed  P values  have  been  reported  for  all  tests 
except  the  departure  from  linearity  test,  which  is  only  reported 
when  its  two-tailed  P value  is  less  than  0.05. 

The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  the  ratio  as  of  the  number  of  animals  bearing  such  lesions 
at  a specific  anatomic  site  (numerator)  to  the  number  of  animals 
in  which  that  site  is  examined  (denominator).  In  most  instances, 
the  denominators  included  only  those  animals  for  which  that  site 
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was  examined  histologically.  However,  when  macroscopic 
examination  was  required  to  detect  lesions  prior  to  histologic 
sampling  (e.g.,  skin  or  mammary  tumors),  or  when  lesions  could 
have  appeared  at  multiple  sites  (e.g.,  lymphomas),  the 

denominators  consist  of  the  numbers  of  animals  necropsied. 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is  to 
determine  whether  animals  receiving  the  test  chemical  developed  a 
significantly  higher  proportion  of  tumors  than  did  the  control 
animals.  As  a part  of  these  analyses,  the  one-tailed  Fisher 
exact  test  (Cox,  1970)  was  used  to  compare  the  tumor  incidence  of 
a control  group  with  that  of  a group  of  dosed  animals  at  each 
dose  level.  When  results  for  a number  of  dosed  groups  (k)  are 

compared  simultaneously  with  those  for  a control  group,  a 
correction  to  ensure  an  overall  significance  level  of  0.05  may  be 
made.  The  Bonferroni  inequality  (Miller,  1966)  requires  that  the 
P value  for  any  comparison  be  less  than  or  equal  to  0.05/k.  In 

cases  where  this  correction  was  used,  it  is  discussed  in  the 

narrative  section.  It  is  not,  however,  presented  in  the  tables, 
where  the  Fisher  exact  P values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 

continuity  correction  (Armitage,  1971),  was  also  used.  Under  the 
assumption  of  a linear  trend,  this  test  determines  if  the  slope 
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of  the  dose-response  curve  is  different  from  zero  at  the  one- 
tailed  0.05  level  of  significance.  Unless  otherwise  noted,  the 
direction  of  the  significant  trend  is  a positive  dose  relation- 
ship. This  method  also  provides  a two-tailed  test  of  departure 
from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation 
of  tumors.  In  this  analysis,  deaths  that  occurred  before  the 
first  tumor  was  observed  were  excluded  by  basing  the  statistical 
tests  on  animals  that  survived  at  least  52  weeks,  unless  a tumor 
was  found  at  the  anatomic  site  of  interest  before  week  52.  When 
such  an  early  tumor  was  found,  comparisons  were  based  exclusively 
on  animals  that  survived  at  least  as  long  as  the  animal  in  which 
the  first  tumor  was  found.  Once  this  reduced  set  of  data  was 
obtained,  the  standard  procedures  for  analyses  of  the  incidence 
of  tumors  (Fisher  exact  tests,  Cochran-Armitage  tests,  etc.)  were 
fo llowed . 

When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without 
an  observed  tumor  were  computed  as  in  Saffiotti  et  al.  (1972). 
The  week  during  which  an  animal  died  naturally  or  was  sacrificed 
was  entered  as  the  time  point  of  tumor  observation.  Cox's 
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methods  of  comparing  these  curves  were  used  for  two  groups; 
Tarone's  extension  to  testing  for  linear  trend  was  used  for  three 
groups.  The  statistical  tests  for  the  incidence  of  tumors  which 
used  life-table  methods  were  one-tailed  and,  unless  otherwise 
noted,  in  the  direction  of  a positive  dose  relationship. 
Significant  departures  from  linearity  (P  less  than  0.05,  two- 
tailed  test)  were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 
risk  of  each  dosed  group  compared  with  its  control  was  calculated 
from  the  exact  interval  on  the  odds  ratio  (Gart,  1971).  The 
relative  risk  is  defined  as  p /p  where  p^  is  the  true 
binomial  probability  of  the  incidence  of  a specific  type  of  tumor 
in  a dosed  group  of  animals  and  p^  is  the  true  probability  of 
the  spontaneous  incidence  of  the  same  type  of  tumor  in  a control 
group.  The  hypothesis  of  equality  between  the  true  proportion  of 
a specific  tumor  in  a dosed  group  and  the  proportion  in  a control 
group  corresponds  to  a relative  risk  of  unity.  Values  in  excess 
of  unity  represent  the  condition  of  a larger  proportion  in  the 
dosed  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the 
relative  risk  have  been  included  in  the  tables  of  statistical 
analyses.  The  interpretation  of  the  limits  is  that  irl 
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approximately  95%  of  a large  number  of  identical  experiments,  the 
true  ratio  of  the  risk  in  a dosed  group  of  animals  to  that  in  a 

control  group  would  be  within  the  interval  calculated  from  the 

experiment.  When  the  lower  limit  of  the  confidence  interval  is 
greater  than  one,  it  can  be  inferred  that  a statistically 

significant  result  (P  less  than  0.025  one-tailed  test  when  the 
control  incidence  is  not  zero,  P less  than  0.050  when  the  control 
incidence  is  zero)  has  occurred.  When  the  lower  limit  is  less 

e 

than  unity,  but  the  upper  limit  is  greater  than  unity,  the  lower 
limit  indicates  the  absence  of  a significant  result  while  the 
upper  limit  indicates  that  there  is  a theoretical  possibility  of 
the  induction  of  tumors  by  the  test  chemical,  which  could  not  be 
detected  under  the  conditions  of  this  test. 
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III.  RESULTS  - RATS 


A.  Body  Weights  and  Clinical  Signs  (Rats) 


Starting  at  about  week  6,  mean  body  weights  of  dosed  male  and 
female  rats  were  markedly  lower  than  those  of  corresponding 
controls,  and  were  dose  related  (figure  1).  The  incidences  of 
tissue  masses  and  of  wasting  were  higher  in  the  dosed  groups  than 
in  the  control  groups;  other  clinical  signs,  such  as  corneal 
opacity,  were  common  to  both  groups. 


B.  Survival  (Rats) 

Estimates  of  the  probabilities  of  survival  for  male  and  female 
rats  administered  2 ,4-diaminotoluene  in  the  diet  at  the  doses  of 
this  bioassay,  together  with  those  for  the  matched  controls,  are 
shown  by  the  Kaplan  and  Meier  curves  in  figure  2.  In  each  sex, 
the  result  of  the  Tarone  test  for  positive  dose-related  trend  in 
mortality  is  significant  (P  less  than  0.001).  A departure  from 
linear  trend  is  indicated  (P  less  than  0.001  in  males  and  P = 
0.009  in  females)  due  to  the  relatively  steep  decrease  in 
survival  in  the  dosed  groups  as  compared  with  the  controls. 
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Figure  1.  Growth  Curves  for  Rats  Administered  2,4-Diaminotoluene  in  the  Diet 
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Figure  2.  Survival  Curves  for  Rats  Administered  2,4-Diaminotoluene  in  the  Diet 
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In  male  rats,  32/50  (64%)  of  the  high-dose  group,  42/50  (84%)  of 
the  low-dose  group,  and  18/20  (90%)  of  the  control  group  were 
still  alive  at  week  78  on  study.  In  females,  46/50  (92%)  of  each 
dosed  group,  and  all  20  of  the  control  group  were  still  alive  at 
week  78  on  study. 


C.  Pathology  (Rats) 


Histopathologic  findings  on  neoplasms  in  rats  are  summarized  in 
Appendix  A,  tables  A1  and  A2;  findings  on  nonneoplastic  lesions 
are  summarized  in  Appendix  C,  tables  Cl  and  C2. 

In  male  rats,  the  incidence  of  liver  neoplasia  was  higher  in  the 
dosed  groups  of  animals  than  in  control  groups.  The  same  was 
true  in  the  females,  although  the  numbers  of  tumors  were  much 
smaller.  The  incidences  of  the  proliferative  and  primary  hepatic 
lesions  were  as  follows: 
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Males 

Females 

Hepatic 

Low 

High 

Low 

High 

Lesion 

Control 

Dose 

Dose 

Control 

Dose 

Dose 

Hepato- 

cellular 

Carcinoma 

0/20(0%) 

3/49(6%) 

6/50(12%) 

0/20(0%) 

0/50(0%) 

3/49(6%) 

Neoplastic 

Nodule 

0/20(0%) 

2/49(4%) 

5/50(10%) 

0/20(0%) 

0/50(0%) 

3/49(6%) 

Number  of 
Animals  Bear- 

ing  Tumors 

0/20(0%) 

5/49(10%) 

10/50(20%) 

0/20(0%) 

0/50(0%) 

6/49(12%) 

Foci  or  Areas 

of  Cellular 
Alteration 

2/20(10%) 

25/49(51%) 

36/50(72%) 

1/20(5%) 

23/50(46%) 

42/49(86%) 

There  was  an  increased  incidence  of  proliferative  lesions  generally- 
believed  to  be  associated  with  the  hepatocarcinogenesis  that 
occurred  in  response  to  the  chemical.  These  lesions  consisted 
mainly  of  foci  of  cellular  alteration  described  as  clear-cell  type 
(Squire  and  Levitt,  1975),  but  a few  basophilic  foci  were  scattered 
throughout.  In  many  of  these  lesions,  there  was  a good  deal  of 
nuclear  atypia.  In  nearly  all  cases  in  which  frank  hepatic 
neoplasias  were  encountered,  there  were  also  foci  of  cellular 
alteration. 


The  incidence  of  benign  and  malignant  mammary  tumors  was  greatly 
increased  in  females  and  increased  in  males  as  shown  below: 


23 


Males 

Females 

Mammary 

Tumors 

Control 

Low 

Dose 

High 

Dose 

Control 

Low 

Dose 

High 

Dose 

Carcinoma 

0/20(0%) 

1/50(2%) 

0/50(0%) 

0/20(0%) 

9/50(18%) 

8/50(16%) 

Other  Malig- 
nant Tumors 

0/20(0%) 

2/50(4%) 

0/50(0%) 

0/20(0%) 

1/50(2%) 

1/50(2%) 

Fibroadenoma 

0/20(0%) 

3/50(6%) 

4/50(8%) 

1/20(5%) 

26/50(52%) 

29/50(58%) 

All  Other 
Adenomas 

0/20(0%) 

1/50(2%) 

1/50(2%) 

0/20(0%) 

13/50(26%) 

18/50(36%) 

Number  of 
Animals  Bear- 
ing Tumors 

0/20(0%) 

5/50(10%) 

5/50(10%) 

1/20(5%) 

38/50(76%) 

42/50(84%) 

The  most  common  mammary  tumor  by  far  was  the  fibroadenoma,  which  as 
a group  could  not  be  interpreted  as  life  threatening.  None  of  the 
mammary  tumors  metastasized,  although  there  might  have  been 
metastases  in  dosed  animals  had  their  survival  been  better. 

Other  types  of  tumors,  though  appearing  less  frequently  than  liver 
and  mammary  tumors,  nevertheless  may  have  been  related  to  exposure 
to  the  chemical.  Tumors  which  fell  into  this  category  included  lung 
tumors,  squamous-cell  carcinomas  of  the  skin  and  the  preputial 
gland,  pancreatic  acinar-cell  adenomas,  and  subcutaneous  fibromas 
and  fibrosarcomas  in  both  sexes,  and  mesotheliomas  in  males. 

A number  of  nonneoplastic  lesions  were  encountered  in  most  animals 
examined.  They  occurred  without  apparent  relation  to  compound 
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adminis  tration. 


The  only  endemic  disease  seen  with  any  frequency 
was  mild  chronic  respiratory  disease.  It  was  not  of  sufficient 
severity  to  affect  longevity. 

Chronic  renal  disease  normally  seen  in  aging  F344  rats  was  found  to 
be  much  more  severe  and  of  earlier  onset  in  dosed  animals  than  in 
control  animals.  The  effect  was  most  marked  in  males  and  is 
considered  to  be  an  important  result  of  chronic  toxicity  which  may 
have  contributed  to  the  decreased  survival  of  the  dosed  animals. 

Corresponding  to  the  renal  disease  was  a high  incidence  of 
associated  secondary  hyperparathyroidism  in  low-  and  high-dose 
males;  and,  in  addition  to  the  cases  tabulated,  there  were  numerous 
others  that  were  suggestive  of  the  same  condition. 

In  the  liver,  dosed  animals  exhibited  a wide  range  of  chemically 
induced  morphologic  alterations  which  ranged  from  scattered  foci  of 
lipidcois  and  cellular  alteration  to  severe,  diffuse  toxic 
degenerative  changes. 

Based  on  the  histopathologic  examination,  2,4-diaminotoluene  at  the 
doses  used  was  hepatonephrotoxic . The  compound  was  carcinogenic  for 
F344  rats  under  the  conditions  of  this  study,  inducing  proliferative 
hepatic  lesions  and  neoplasms  in  both  sexes.  It  induced  a high 
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incidence  of  benign  and  malignant  tumors  of  the  mammary  gland  in 
females  and  an  incidence  above  that  of  the  controls  in  males.  In 
addition,  tumors  of  the  subcutis  appeared  to  be  associated  with 
administration  of  the  compound. 


D.  Statistical  Analyses  of  Results  (Rats) 

Tables  El  and  E2  in  Appendix  E contain  the  statistical  analyses  of 
the  incidences  of  those  primary  tumors  that  occurred  in  at  least  two 
animals  of  one  group  and  at  an  incidence  of  at  least  5%  in  one  or 
more  than  one  group . 

In  male  rats,  the  result  of  the  Cochran-Armitage  test  for  positive 
dose-related  trend  in  the  incidence  of  fibromas  of  the  subcutaneous 
tissue  is  significant  (P  = 0.009).  The  Fisher  exact  test  shows  that 
the  incidence  in  either  the  low-  or  high-dose  group  is  significantly 
higher  than  that  in  the  control  group  (P  “ 0.020  and  P = 0.004, 
respectively).  The  statistical  conclusion  is  that  the  incidence  of 
this  tumor  in  the  male  rats  is  associated  with  the  administration  of 
2,4-diaminotoluene.  In  females,  the  result  of  the  Cochran-Armitage 
test  is  significant  (P  = 0.009).  However,  the  Fisher  exact 
comparison  of  the  incidences  in  the  high-dose  and  control  groups 
indicates  a P value  of  0.026,  which  is.  above  the  0.025  level 
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required  for  significance  when  the  Bonferroni  inequality  criterion 
is  used  for  multiple  comparison. 

The  results  of  the  Cochran-Armitage  test  are  significant  for  the 
incidence  of  lipomas  of  the  subcutaneous  tissue  (P  = 0.017)  and  for 
the  incidence  of  mesothelioma  of  all  sites  (P  = 0.042)  in  male  rats, 
but  the  results  of  the  Fisher  exact  test  are  not  significant. 

The  result  of  the  Cochran-Armitage  test  for  positive  dose-related 
trend  in  the  incidence  of  male  rats  with  either  hepatocellular 
carcinoma  or  neoplastic  nodules  is  significant  (P  = 0.014),  but  the 
Fisher  exact  comparison  of  the  incidences  in  the  high-dose  and 
control  groups  indicates  a P value  of  0.026,  which  is  above  the 
0.025  level  required  for  significance  when  the  Bonferroni  inequality 
criterion  is  used  for  multiple  comparison.  In  females,  the  result 
of  the  Cochran-Armitage  test  on  the  incidence  of  these  liver  tumors 
is  significant  (P  = 0.008),  but  the  results  of  the  Fisher  exact  test 
are  not  significant.  The  incidences  of  combined  neoplastic  nodules 
and  hepatocellular  carcinomas  in  historical-control  male  and  female 
F344  rats  at  this  laboratory  are  7/285  (2.5%)  and  0/285  (0%), 
respectively,  compared  with  10/50  (20%)  and  6/49  (12%)  in  the  male 
and  female  high-dose  groups  in  this  study.  Early  deaths  may  have 
reduced  the  incidences  of  the  tumors  in  the  high-dose  groups. 
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In  females,  the  results  of  the  Cochran-Armitage  test  for  the 
incidence  of  adenoma  of  the  mammary  gland  and  the  combined  incidence 
of  adenoma  and  carcinoma  of  the  mammary  gland  are  significant  (P 
less  than  0.001).  Departures  from  linear  trend  are  observed  (P  less 
than  or  equal  to  0.002),  due  to  the  relatively  steep  increase  in  the 
incidence  of  tumors  in  the  dosed  groups.  The  results  of  the  Fisher 
exact  test  show  that  the  incidences  in  each  dosed  group  are 
significantly  higher  than  those  in  the  control  group  (P  less  than 


0.001). 

The  statistical 

conclusion  is 

that  these  incidences 

of 

mamnary 

gland  tumors  in 

female  rats 

are  associated  with 

the 

administration  of  2,4-diaminotoluene. 

Significant  results  in  the  negative  direction  are  observed  in  the 
incidence  of  carcinomas  of  the  pituitary  in  male  rats  and  in  the 
incidence  of  hematopoietic  tumors  in  female  rats.  That  the 
incidence  is  higher  in  the  control  group  than  in  the  dosed  groups 
may  be  due  to  the  earlier  mortality  of  the  dosed  rats. 

In  summary  of  the  statistical  findings,  the  incidences  of  fibromas 
of  the  subcutaneous  tissue  in  male  rats  and  of  tumors  of  the 
mammary  gland  in  females  are  associated  with  the  administration  of 
2 ,4-diaminotoluene. 
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IV.  RESULTS  - MICE 


A.  Body  Weights  and  Clinical  Signs  (Mice) 

Mean  body  weights  of  high-dose  male  and  both  low-  and  high-dose 
female  mice  were  lower  than  those  of  corresponding  controls,  and 
those  of  the  females  were  dose  related  (figure  3).  Other 
clinical  signs,  such  as  tissue  masses  and  wasting,  occurred  at 
low  incidences,  and  were  common  to  dosed  and  control  groups. 


B.  Survival  (Mice) 

Estimates  of  the  probabilities  of  survival  for  male  and  female 
mice  administered  2,4-diaminotoluene  in  the  diet  at  the  doses  of 
this  bioassay,  together  with  those  for  the  matched  controls,  are 
shown  by  the  Kaplan  and  Meier  curves  in  figure  4.  The  result  of 
the  Tarone  test  for  dose-related  trend  in  mortality  is  not 
significant  in  either  sex. 

In  male  mice,  43/50  (86%)  of  the  high-dose  group,  45/50  (90%)  of 
the  low-dose  group,  and  18/20  (90%)  of  the  control  group  lived  to 
the  end  of  the  study.  In  females,  39/50  (78%)  of  the  high-dose  , 
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Figure  3.  Growth  Curves  for  Mice  Administered  2, 4-Diaminotoluene  in  the  Diet 
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Figure  4.  Survival  Curves  for  Mice  Administered  2, 4-  Diaminotoluene  in  the  Diet 


31 


group,  40/50  (80%)  of  the  low-dose  group,  and  15/20  (75%)  of  the 
control  group  lived  to  the  end  of  the  study. 

Sufficient  numbers  of  mice  of  each  sex  were  at  risk  for  the 
development  of  late-appearing  tumors. 

C.  Pathology  (Mice) 

Histopathologic  findings  on  neoplasms  in  mice  are  summarized  in 

ii;  1 

Appendix  B,  tables  B1  and  B2;  findings  on  nonneoplastic  lesions 

lliu  ' 

im  , are  summarized  in  Appendix  D,  tables  Dl  and  D2. 

llllt 

[tin 

(W  1 
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Neoplasms  in  mice  were  observed  more  frequently  in  the  liver, 
hematopoietic  system,  lung,  and  vascular  system.  Hepatocellular 
carcinomas  generally  were  observed  on  gross  examination  and 
histologically  had  the  characteristics  of  anaplasia.  They 
usually  were  differentiated  carcinomas,  but  a few  were 
undifferentiated.  Hepatocellular  carcinomas  were  found  in  the 
males:  controls  5/20  (25%),  low-dose  17/50  (34%),  and  high-dose 

13/49  (27%),  and  in  the  females:  controls  0/19  (0%),  low-dose 

13/47  (28%),  and  high-dose  18/46  (39%). 

Hepatic  nonneoplastic  lesions  associated  with  chemical 
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administration  were  diffuse,  and  nodular  hyperplasia  occurred  in 
dosed  males  and  females  but  not  in  corresponding  controls.  The 
incidences  of  these  nonneoplastic  lesions  of  the  liver  were  as 
follows : 

Hepatic  Non-  Males Females 

neoplastic  Low  High  Low  High 

Lesions  Control  Dose  Dose  Control  Dose  Dose 

Hyper- 

plasia, 

NOS  0/20(0%)  11/50(22%)  26/49(53%)  0/20(0%)  8/47(17%)  5/46(11%) 

Hyper- 

plasia, 

Diffuse  0/20(0%)  8/50(16%)  4/49(8%)  0/20(0%)  13/47(28%)  0/46(0%) 

Hyper- 

plastic 

Nodule  0/20(0%)  6/50(12%)  4/49(8%)  0/20(0%)  9/47(19%)  22/46(48%) 

Most  of  the  hematopoietic  neoplasms  were  lymphomas,  except  for  those 
in  low-dose  female  mice,  which  included  leukemias.  Lymphomas  were 
either  lymphosarcomas  or  reticulum-cell  sarcomas  histologically; 
leukemias  were  lymphocy tic . Mice  with  these  tumors  tended  not  to 
have  tumors  of  the  liver  and  lung.  Neoplasms  of  the  hematopoietic 
system  in  the  mice  (not  including  hemangiomas  and  hemangi osar comas 
of  the  lymph  node)  were  found  in  the  males  (controls  2/20  (4%); 
low-  dose  15/50  (30%);  high-dose  8/49  (16%))  and  females  (controls 
2/19  (10%);  low-dose  29/47  (62%);  high-dose  1/46  (24%)). 

Neoplasms  of  the  lung  and  vascular  system  were  slightly  increased  in 
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male  mice  given  2,4-diaminotoluene.  Carcinomas  of  the  lung  were 
well-differentiated  papillary  adenocarcinomas  or  poorly  differen- 
tiated carcinomas.  In  the  male  mice,  0/20  (0%)  control,  9/50  (18%) 
low-dose,  and  41/49  (84%)  high-dose  animals  had  carcinomas  of  the 
lung.  Hemangiomas  and  hemangi osar comas  in  male  mice  receiving 
2,4-diaminotoluene  most  often  were  seen  in  lymph  nodes,  but  they 
also  were  present  in  the  heart,  skeletal  muscle,  liver,  testis,  and 
adipose  tissue.  The  incidences  of  hemangiomas  and  hemangi os arcomas 


were  as  follows: 

Control 

Low 

Dose 

High 

Dose 

Hemangioma 

2/20(10%) 

8/50(16%) 

5/49(10%) 

Hemangi os  arcoma 

0/20(0%) 

4/50(8%) 

6/49(12%) 

Total  Number  of  Animals 
with  Vascular  Lesions 

2/20(10%) 

10/50(20%) 

10/49(20%) 

Based  on  the  histopathologic  examination,  neoplasms  of  the  liver 
were  increased  in  female  mice  administered  2,4-diaminotoluene. 
Neoplasms  of  the  liver,  lung,  and  vascular  system  in  the  males, 
and  neoplasms  of  the  hematopoietic  system  in  both  the  males  and 
females  may  also  be  associated  with  administration  of  the  test 
chemical . 
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D.  Statistical  Analyses  of  Results  (Mice) 


Tables  Fl  and  F2  in  Appendix  F contain  the  statistical  analyses 
of  the  incidences  of  those  primary  tumors  that  occurred  in  at 
least  two  animals  of  one  group  and  at  an  incidence  of  at  least  5% 
in  one  or  more  than  one  group. 

In  female  mice,  the  result  of  the  Cochran-Armitage  test  for 
positive  dose-related  trend  in  the  incidence  of  hepatocellular 
carcinomas  is  significant  (P  = 0.002).  The  Fisher  exact  test 
shows  that  the  incidence  in  either  the  low-  or  high-dose  group  is 
significantly  higher  than  that  in  the  control  group  (P  = 0.007 
and  P = 0.001,  respectively).  The  statistical  conclusion  is  that 
the  incidence  of  this  liver  tumor  in  female  mice  is  associated 
with  the  administration  of  2,4-diaminotoluene.  The  results  of 
the  statistical  tests  on  the  incidence  of  this  tumor  in  male  mice 
are  not  significant.  No  hepatocellular  adenomas  were  reported  in 
any  group  in  either  sex. 

The  result  of  the  Cochran-Armitage  test  and  that  of  the  Fisher 
exact  test  comparing  the  high-dose  group  with  the  control  group 
are  not  significant  in  the  combined  incidence  of  lymphoma  and 
leukemia  in  female  mice;  however,  the  incidence  in  the  low-dose 
group  is  significantly  higher  than  that  in  the  control  group  (P 
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less  than  0.001).  Historical  records  of  tests  conducted  at  this 


laboratory  indicate  an  incidence  of  animals  with  lymphomas  or 
leukemias  of  72/440  (16%),  compared  with  incidences  in  the 
present  bioassay  of  2/19  (11%)  in  the  control  group,  29/47  (62%) 
in  the  low-dose  group,  and  11/46  (24%)  in  the  high-dose  group. 

The  Fisher  exact  comparison  of  the  incidences  of  alveolar/ 
bronchiolar  carcinomas  in  low-dose  and  control  groups  of  male 
mice  indicates  a P value  of  0.039,  which  is  above  the  0.025  level 
required  for  significance  when  the  Bonferroni  inequality 
criterion  is  used  for  multiple  comparison.  The  result  of  the 
Cochran-Armitage  test  and  the  incidence  in  the  high-dose  group 
are  not  significant. 

In  summary  of  the  statistical  evaluations,  the  incidence  of 
hepatocellular  carcinomas  in  the  female  mice  is  associated  with 
the  administration  of  the  test  chemical. 
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V.  DISCUSSION 


Mean  body  weights  of  dosed  male  and  female  rats  and  mice  were 
lower  than  those  of  corresponding  controls  and  were  dose  related 
except  for  the  low-dose  male  mice  for  which  mean  body  weights 
were  only  slightly  lower  than  those  of  controls.  Mortality  was 
not  dose  related  in  either  the  male  or  female  mice,  but  was  dose 
related  in  both  the  male  and  female  rats. 

In  the  rats,  hepatocellular  carcinomas  or  neoplastic  nodules 
occurred  at  incidences  that  were  dose  related  in  both  the  males 
(P  = 0.014)  and  the  females  (P  = 0.008).  In  direct  comparisons 
of  incidences  of  these  tumors  in  control  and  dosed  groups,  the 
incidence  in  the  high-dose  male  group  had  a P value  of  0.026 
(males:  controls  0/20,  low-dose  5/49,  high-dose  10/50;  females: 

controls  0/20,  low-dose  0/50,  high-dose  6/49).  The  significance 
of  the  occurrence  of  these  tumors  in  both  the  male  and  female 
rats  was  supported  by  high  incidences  of  associated  nonneoplastic 
lesions  of  the  liver  in  the  dosed  groups  and  by  low  incidences  of 
liver  tumors  in  historical-control  male  or  female  F344  rats  at 
the  same  laboratory.  In  addition,  early  deaths  may  have  reduced 
the  incidences  of  the  tumors  in  the  high-dose  groups.  It  is 
considered  that  the  induction  of  a combination  of  hepatocellular 
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carcinomas  and  neoplastic  nodules  in  dosed  rats  was  related  to 
the  administration  of  the  test  chemical. 

In  the  female  rats,  carcinomas  or  adenomas  of  the  mammary  gland 
occurred  at  incidences  that  were  dose  related  (P  = 0.001)  and  in 
direct  comparisons  were  higher  in  the  dosed  groups  (P  less  than 
0.001)  than  in  the  control  group  (controls  1/20,  low-dose  38/50, 
high-dose  41/50). 

In  the  male  rats,  fibromas  of  the  subcutaneous  tissue  occurred  at 
incidences  that  were  dose  related  (P  = 0.004)  and  in  direct 
comparisons  were  higher  in  the  dosed  groups  (P  less  than  or  equal 
to  0.020)  than  in  the  control  group  (controls  0/20,  low-dose 
15/30,  high-dose  19/50). 

Also,  in  the  rats,  hepatonephrotoxic  lesions  were  observed  in 
animals  receiving  2,4-diaminotoluene . Chronic  renal  disease  was 
more  severe  than  that  found  in  control  animals,  and  in  the  liver, 
lesions  ranged  from  scattered  foci  of  lipidosis  and  cellular 
alteration  to  severe,  diffuse  toxic  degenerative  changes. 

In  the  mice,  hepatocellular  carcinomas  occurred  in  the  females  at 
incidences  that  were  dose  related  (P  = 0.002)  and  in  direct 
comparisons  were  higher  in  the  dosed  groups  (P  less  than  or  equal 
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to  0.007)  than  in  the  control  group  (controls  0/19,  low-dose 
13/47,  high-dose  18/46).  In  addition,  lymphomas  occurred  at  a 
significant  incidence  (P  less  than  0.001)  in  the  low-dose  female 
mice  (controls  2/19,  low-dose  29/47,  high-dose  11/46).  No  tumors 
occurred  at  significant  incidences  in  the  male  mice. 

In  previous  long-term  feeding  studies  (Ito  et  al.,  1969), 
administration  of  2, 4-diaminotoluene  to  male  Wistar  rats  for  36 
weeks  at  1,000  ppm  induced  hepatocellular  carcinomas  in  all  nine 
test  animals,  with  multiple  metastases  in  six  of  the  animals  and 
with  numerous  areas  of  nodular  hyperplasia;  rats  administered  600 
ppm  had  similar  tumors  in  6 of  11  test  animals.  No  primary  neo- 
plasms were  observed  in  organs  other  than  the  liver  in  the  dosed 
animals,  and  the  livers  of  the  controls  were  essentially  normal. 
Similar  results  were  reported  in  1-year  studies  at  the  DuPont 
Haskell  Laboratories  (Occupational  Health  and  Safety  Letter, 
1975).  In  2-year  studies  (Weisburger  et  al.,  in  press),  low 
incidences  of  liver  tumors  were  observed  in  CD-I  ( Sprague-Dawley ) 
rats  administered  diets  containing  2, 4-diaminotoluene  dihydro- 
chloride at  doses  of  500  to  1,000  ppm  for  4 months,  then  250  or 
500  ppm  for  14  months,  and  in  HaM/lCR  mice  administered  the  test 
chemical  at  doses  of  500  or  1,000  ppm  for  18  months. 

A significant  dose-related  increase  in  the  incidence  of 
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subcutaneous  fibromas  in  the  male  rats  was  observed  in  this 


study.  The  occurrence  of  liver  tumors  in  dosed  male  or  female 
rats  or  female  mice  and  of  subcutaneous  fibromas  in  dosed  male 
rats  of  the  present  bioassay  is  in  agreement  with  the  results  of 
the  earlier  studies.  The  occurrence  of  carcinomas  or  adenomas  of 
the  mammary  gland  in  the  female  rats  of  the  present  bioassay  was 
not  observed  in  the  earlier  studies.  When  administered  to  rats 
of  undefined  strain  and  sex  by  29  to  44  subcutaneous  injections, 
2 ,4-diaminotoluene  was  reported  to  induce  local  sarcomas  (Umeda, 
1955). 

Under  the  conditions  of  this  bioassay,  2, 4-diaminotoluene  was 
carcinogenic  for  male  and  female  F344  rats,  inducing  hepato- 
cellular carcinomas  or  neoplastic  nodules  in  both  males  and 
females  and  carcinomas  or  adenomas  of  the  mammary  gland  in 
females.  The  test  chemical  was  also  carcinogenic  for  B6C3F1 
female  mice,  inducing  hepatocellular  carcinomas.  The  incidence 
of  lymphomas  in  the  female  mice  also  suggested  that  these  tumors 
may  have  been  related  to  administration  of  the  test  chemical. 
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TABLE  A1 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  RATS 
ADMINISTERED  2,4-DIAMINOTOLUENE  IN  THE  DIET 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMALS  INITIALLY  IN  STUDY 
ANIMALS  NECROPSIED 

ANIMALS  EXAMINED  HI STOPATHCLOGICALLY 

20 

20 

20 

50 

50 

50 

50 

50 

50 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(20) 

(50) 

(50) 

SQUAMOUS  CELL  CARCINOMA 

2 (4%) 

♦SUBCUT  IISSUE 

(20) 

(50) 

(50) 

SQUAMOUS  CELL  CARCINOMA 

2 (4*) 

SARCOMA,  NOS 

1 (2%) 

FIBROMA 

1 (5%) 

15  (30%) 

19 

(38%) 

FIBROSARCOMA 

1 (5%) 

1 [2%) 

3 

(6%) 

LIPOMA 

3 (6%) 

8 

(16%) 

FIBROADENOMA 

1 [21) 

RESPIRATORY  SYSTEM 

ILUNG 

(20) 

(50) 

(50) 

SQUAMOUS  CELL  CAPCINOMA,  METASTA 

1 (2%) 

ALVEOL AR/BRONCHIOLAR  ADENOMA 

1 (2%) 

1 

(2%) 

ALVECLAR/3R0NCHI0LAR  CARCINOMA 

4 (8%) 

. 4 

(8%) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(20) 

(50) 

(50) 

MONOCYTIC  LEUKEMIA 

1 (5%) 

1 ( 2% ) 

1 

(2%) 

♦ SUECUT  TISSUE/AXILLA 

(20) 

(50) 

(50) 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

1 (5%) 

iLYMPH  NODE 

(20) 

(47) 

(43) 

SQUAMOUS  CELL  CARCINOMA,  METASTA 

1 (2%) 

HMESENTERIC  L.  NODE 

(20) 

(47) 

(43) 

MALIGNANT  LYMPHOMA,  NOS 

1 (2%) 

CIRCULATORY  SYSTEM 


NOME 


t NUMELR  OF 
* NUMEER  CF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 
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TABLE  A1.  MALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

DIGESTIVE  SYSTEM 

•SUBLINGUAL  GLAND 

CARCINOHA-IN-SITU,  NOS 

(20) 

1 (5*) 

(45) 

(48) 

# L I V E P. 

NEOPLASTIC  NODULE 
HEPATOCELLULAR  CARCINOMA 

(20) 

(49) 

2 (4%) 

3 (6%) 

(5  0) 

5 (10%) 

6 (12%) 

•PANCREAS 

ACINAR-CELL  ADENOMA 
FIEROM  A 

(19) 

2 (11%) 

(42) 

10  (24%) 
1 (2%) 

(44) 

10  (23%) 

URINARY  SYSTEM 

#KIDN£Y 

TUEULAR-CELL  ADENOMA 

(20) 

(50) 

1 (2%) 

(50) 

ENDCCRI NE  SYSTEM 

#PIT  UIT  AR  Y 

CARCINOMA#NOS 
ADENOMA,  NOS 
CHRCMOFHCBE  ADENOMA 
ACIDOPHIL  ADENOMA 

(20) 

2 (10%) 
2 (10%) 
4 (20%) 

(47) 

1 (2%) 

5 (11%) 

8 (17%) 

1 (2%) 

(49) 

1 (2%) 

8 (16%) 

•ADRENAL 

CORTICAL  ADENOMA 
CORTICAL  CARCINOMA 
EHECCHRCMCCYTOM  A 

(20) 

1 (5%) 

2 (10%) 
1 (5%) 

(49) 

1 (2%) 
2 (4%) 
4 (8%) 

(50) 

2 (4%) 

1 (2%) 

8 (16%) 

•THYROID 

FOLLICULAR -CELL  CARCINOMA 
C-CELL  ADENOMA 
C-CELL  CARCINOMA 

(20) 

1 (5%) 

(44) 

1 (2%) 

6 (14%) 
1 (2%) 

(47) 

1 (2%) 

•PANCREATIC  ISLETS 

ISLET-CELL  ADENOMA 

(19) 

(42) 

2 (5%) 

(44) 

2 (5%) 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 
ADENOMA,  NOS 

(20) 

(50) 

I_J2%1 

(50) 

!_12%L_ 

* NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECROFSIED 
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TABLE  A1.  MALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE 

HIGH  DOSE 

CYSTADENOCABCINOMA,  NOS 
FIBRCMA 

CARCINOSARCOMA 

FIBROADENOMA 

1 (2%) 
1 (2%) 
1 (2*) 
3 (6*) 

4 (8%) 

♦PREPUTIAL  GLAND 
CARCINOMA, NOS 
SQUAMOUS  CELL  CARCINOMA 

(20) 

1 (5*) 

(50) 

1 ( 2% ) 
1 (2*) 

(50) 

•PROSTATE 

ADENOMA,  NOS 

(19) 

(41) 

1 (2%) 

(42) 

• TESTIS 

INTERSTITIAL-CELL  TUMOR 

(20) 

15  (75%) 

(50) 

45  (90S) 

(50) 

44  (88%) 

♦EPIDIDYMIS 

LIPOMA 

(20) 

(50) 

1 (2*) 

(50) 

NERVCUS  SYSTEM 

•BRAIN 

GLIOBLASTOMA  MU1TIFORME 

(20) 

(4  9) 

1 (2%) 

(50) 

SPECIAL  SENSE  OBGANS 
NONE 


MUSCULOSKELETAL  SYSIEM 
NONE 


BODY  CAVITIES 


♦AEDCMINAL  CAVITY 

(20) 

(50) 

(50) 

LIPOMA 

1 (2%) 

MESOTHELIOMA,  NOS 

1 (2%) 

3 

♦EPIC ARDI UM 

(20) 

(50) 

(50) 

MESOTHELIOMA,  NOS 

1 (2%) 

♦MESENTERY 

(20) 

(5  0) 

(50) 

LIPOMA 1 (2%) 


# NUMBER  OF  ANIMALS 

* NUMBER  OF  ANIMALS 


WITH  TISSUE 
NEC  ROPSIED 


EXAMINED 


MICROSCOPICALLY 
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TABLE  A1.  MALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

♦TUNICA  VAGINALIS 

(20) 

(50) 

(50) 

MESOTHELIOMA,  NOS 

4 (8%) 

3 (696) 

MESOTHELIOMA,  MALIGNANT 

1 (2%) 

ALL  OTHER  SYSTEMS 

♦MULTIPLE  ORGANS 

(20) 

(50) 

(50) 

MESOTHELIOMA,  NOS 

1 (2%) 

THORAX 

ALVEOLAR/BRONCHIOLAR  CA,  INVASIV 

1 

ANIMAL  EISPCSITICN  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

NATURAL  LEATBa) 

3 

17 

10 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 

1 

1 1 

40 

TERMINAL  SACRIFICE 
ANIMAL  MISSING 

16 

22 

3 INCLUDES  AUTOLYZED  ANIMALS 

TUMOR  SUMMARY 

TOTAL  ANIMALS  WITH  ERIMAHY  TUMORS* 

19 

50 

50 

TOTAL  PRIMARY  TUMORS 

36 

145 

138 

TCTAL  ANIMALS  WITH  BENIGN  TUMORS 

17 

48 

49 

TOTAL  BENIGN  TUMORS 

27 

112 

109 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 

7 

20 

13 

TOTAL  MALIGNANT  TUMORS 

9 

25 

17 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 

2 

TOTAL  SECONDARY  TUMORS 

3 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

7 

12 

TOTAL  UNCERTAIN  TUMORS 

8 

12 

TCTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 

TCTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS 

OR  TUMORS  INVASIVE  INTO  AN 

ADJACENT  ORGAN 
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TABLE  A2. 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  RATS 
ADMINISTERED  2,4-DIAMINOTOLUENE  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

NECBOPSIED 

20 

50 

50 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

20 

50 

50 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(20) 

(50) 

(50) 

PAPILLOMA,  NOS 

1 (2%) 

SCUAMOUS  CELL  CARCINOMA 

3 (6%) 

♦SUECUT  TISSUE 

(20) 

(50) 

(50) 

SARCOMA,  NOS 

1 (2%) 

PIBROMA 

4 (8*) 

10  (20%) 

FIBROSARCOMA 

4 (8%) 

LIPOMA 

1 (2%) 

HEMANGIOMA 

1 (2*) 

RESPIRATORY  SYSTEM 


♦ LUNG  (20) 

HEPATOCELLULAR  CARCINOMA,  MEIAST 
ALVEOLAR/ERONCHIOLAR  ADENOMA 
A1VECLAF/EBONCHIOLAR  CARCINOMA  1 (5%) 


(50)  (50) 

1 (2%) 

1 (2*) 

3 (6%)  3 (6%) 


HEMATOPOIETIC  SYSTEM 


♦MULTIPLE  ORGANS 

MONOCYTIC  LEUKEMIA 

(20) 

3 (15%) 

(50) 

1 (2%) 

(50) 

♦SPLEEN 

HEMANGIOSARCOMA 

(19) 

(48) 

1 (2%) 

(48) 

♦LYMPH  NODE 

MALIGNANT  LYMPHOMA,  NOS 

(20) 

(4  9) 

1 (2%) 

(49) 

♦MESENTERIC  L.  NODE 

(20) 

(49) 

(49) 

HEP  A TO  CELLULAR  CARCI  NOMA,  METAST 1 (2%) 

♦ NUMEER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECBOPSIED 
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TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


STHYMUS 

THYMOMA 


(14)  (32)  (31) 

2 ( 6 %) 


CIRCULATORY  SYSTEM 
NONE 


DIGESTIVE  SYSTEM 


#LI VEB 

NEOPLASTIC  NODULE 
HEPATOCELLULAR  CARCINOMA 

(20) 

(50) 

(49) 

3 (6X) 
3 (6*) 

♦PANCREAS 

ACINAB-CELL  ADENOMA 

(19) 

(4  5) 

(41) 

3 (7%) 

URINARY  SYSTEM 

#KIDNEY 

SARCOMA,  NOS 

(20) 

(49) 

(49) 

1 (2X) 

♦URINARY  BLADDER 
PAPIILOMA,  NCS 

(20) 

(4  3) 

(43) 

1 (2X) 

ENDOCRINE  SYSTEM 


# PITUITARY 

(20) 

(48) 

(49) 

CARCINOMA, NOS 

1 (5%) 

3 

(6X) 

1 

(2%) 

ADENOMA,  NOS 

4 

(8*) 

2 

(4%) 

ADE  NCCABCI NOMA,  NOS 

1 (5%) 

CHROMOPHOBE  ADENOMA 

3 (15%) 

14 

(29  % ) 

9 

(18%) 

ACIDCFHIL  ADENOMA 

2 (1 0%) 

2 

(4%) 

2 

(4%) 

♦ADRENAL 

(20) 

(4  9) 

(49) 

CORTICAL  ADENOMA 

3 

(6%) 

CORTICAL  CARCINOMA 

2 

(4%) 

EHECCHBCMCCYTOMA 

1 (5%) 

1 

(2%) 

STHYROID 

(20) 

(49) 

(48) 

C-CELL  ADENOMA 

2 

(4%) 

1_ 

J2£l_ 

* NUMEEF  CF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECBOPSIED 
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TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


— .....  - — ■' 

MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

•PANCREATIC  ISLETS 

(19) 

(45) 

(41) 

ISLET-CELL  ADENOMA 

1 (2*) 

REPRODUCTIVE  SYSTEM 


•MAMMARY  GLAND 

(20) 

(50) 

(50) 

CARCINOMA, NOS 

1 (2*) 

3 

(6*) 

UNDIFFERENTIATED  CARCINOMA 

1 (2*) 

ADENOMA,  NOS 

10  (20*) 

12 

(24*) 

ADENOCARCINOMA,  NOS 

4 (8*) 

2 

(4*) 

PAPILLARY  ADENOCARCINOMA 

1 (2*) 

1 

(2*) 

CYSTADENOHA,  NOS 

3 (6*) 

5 

(10*) 

CYSTADENOCABCINOHA,  NOS 

2 (4*) 

2 

(4*) 

PAPILLARY  CYSTADENOHA,  NOS 

1 

(2*) 

CABCINOSABCOMA 

1 (2*) 

1 

(2*) 

FIBROADENOMA 

1 (5*) 

26  (52X) 

29 

(58*) 

•VAGINA 

(20) 

(50) 

(50) 

LEIOMYOSARCOMA 

1 

(2*) 

•UTERUS 

(20) 

(48) 

(50) 

LEIOMYOSARCOMA 

1 

(2*) 

ENDOMETRIAL  STROMAL  POLYP 

2 (10*) 

9 (19X) 

6 

(12*) 

ENDOMETRIAL  STROMAL  SARCOMA 

1 (5*) 

1 

(2*) 

•OVARY 

(20) 

(48) 

(49) 

GBANOLOSA-CELL  TUMOR 

1 (2*) 

•MESOVARIUH 

(20) 

(4  8) 

(49) 

HEPATOCELLULAR  CARCINOMA,  METAST 

1 

(2*) 

NERVOUS  SYSTEM 
NO  BE 


SPECIAL  SENSE  OBGANS 
NCNE 


H DSC ULC SKELETAL  SYSTEM 


•BIB  (20)  (50)  (50) 

OSTEOSARCOMA 1 (2%) 


* NUMBER  OF  ANIMALS  MITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECROPSIED 
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TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ECDY  CAVITIES 


♦PLEURA 

A IV EOL AB/BBONC HIOLA R CA,  METASTA 

(20) 

(50) 

(50) 

1 (2%) 

♦MESENTERY 

LIPOMA 

(20) 

(50) 

(50) 

1 (2*) 

ALL  CTREE  SYSTEMS 

NONE 

ANIMAL  LIS  POSITION  SOHHABY 


ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

NATURAL  DEATHS 

3 

9 

8 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 

1 

16 

39 

TERMINAL  SACRIFICE 
ANIMAL  MISSING 

S INCLUDES  AUTOLYZED  ANIMALS 

16 

25 

3 

TUMOR  SUMMARY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 

13 

49 

49 

TOTAL  PRIMARY  TUMORS 

16 

108 

113 

TOTAL  ANIMALS  WITH  BENIGN  TUMORS 

9 

44 

46 

TOTAL  BENIGN  TUMORS 

9 

79 

88 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 

7 

20 

19 

TOTAL  MALIGNANT  TUMORS 

7 

28 

22 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 

2 

TOTAL  SECONDARY  TUMORS 

4 

TOTAL  ANIMALS  WITH  TUMOBS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

1 

3 

TOTAL  UNCERTAIN  TUMORS 

1 

3 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  CB  METASTATIC 
TOTAL  UNCERTAIN  TUMOBS 

* PRIMARY  TUMOBS:  ALL  TUMOBS  EXCEPT  SECONDARY  TUMOBS 

* SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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APPENDIX  B 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN 
MICE  ADMINISTERED  2 , 4-DIAMINO TOLUENE  IN  THE  DIET 
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' V 


TABLE  B1 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE 
ADMINISTERED  2,4-DIAMINOTOLUENE  IN  THE  DIET 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

A NIB  A IS 

MISSING 

1 

A NIMALS 

NECBOPSIED 

20 

50 

49 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

20 

50 

49 

INTEGUMENTABY  SYSTEM 


♦SUBCUT  TISSUE 
IEIOHYOSABCOHA 
NEURILEMOMA,  MALIGNANT 


(20) 

1 (5*) 

1 (5*) 


(50) 


(49) 


RESFIRATCBY  SYSTEM 

ILUNG  (20)  (50)  (49) 

ALVECLAR/ERCNCHIOLAB  CARCINOMA  9 (18*)  6 (12X) 

HEMANGIOMA  1 (2*) 


HEMATOPOIETIC  SYSTEM 


♦MULTIPLE  ORGANS 

(20) 

(50) 

(49) 

MALIGNANT  LYMPHOMA, 
LEUKEMIA, NOS 

NOS 

1 (5*) 

3 

(6*) 

2 

(4%) 

tSPIEEN 

(20) 

(50) 

(46) 

HEMANG 10 SARCOMA 

1 

(2*) 

1 

(2%) 

MALIGNANT  LYMPHOMA, 

NOS 

5 

(10X) 

1 

(2%) 

#L Y MPH  NODE 

(20) 

(49) 

(48) 

HEMANGIOMA 

1 (5%) 

7 

(14X) 

2 

(4*) 

HEM  ANGIOSARCOMA 

2 

(4*) 

1 

(2%) 

MALIGNANT  LYMPHOMA, 

NOS 

1 (5*) 

5 

(10%) 

3 

(6%) 

iMESENTEBIC  L.  NODE 

(20) 

(49) 

(48) 

MALIGNANT  LYMPHOMA, 

NOS 

1 

(2%) 

#LI VEB 

(20) 

(50) 

(49) 

HALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

1 

(2*) 

•PEYERS  PATCH 

(20) 

(49) 

(34) 

MALIGNANT  LYMPHOMA. 

NOS 

2 

iJ**l 

# 

* 


NUMBER  OF 
NUMEEB  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECBOPSIED 
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TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

CIRCULATORY  SYSTEM 

#HZ  ABT  (20)  (50)  (48) 

S ABCOMA , NOS  1 (2%) 

HEBANGIOSAFCOMA  1 (2%) 


DIGESTIVE  SYSTEM 


#LI VER 

HEFATOCEILULAR  CAECINOMA 

HEMANGIOMA 

HEMANGIOSAECOHA 


(20) 

5 (25*) 
1 (5*) 


(50) 

17  (34* ) 

1 (2*) 


(49) 

13  (27*) 

1 (2*) 

2 (4  *) 


#JE  J ON  OM  (20)  (49)  (34) 

ADENOCARCINOMA,  NOS  1 (5*) 

ADENOMATOUS  POLYP,  NOS  1 (5%) 


UBINABY  SYSTEM 
NONE 


ENDOCEINE  SYSTEM 


#PA  NCBEATIC  ISLETS 

ISLET-CELL  CABCINOMA 

(20) 

(50) 

(45) 

1 (2X) 

BIPBCEUCTIVE  SYSTEM 

♦MAMMARY  GLAND 

UNDIFFERENTIATED  CABCINOMA 

(20) 

(50) 

(49) 

1 (2*) 

iTESTIS 

HEM ANGIOSARCOMA 

(20) 

(48) 

(46) 

1 (2*) 

♦EPIDIDYMIS 

HEHANGIOSARCOHA 

(20) 

(5  0) 

(49) 

1 (2*) 

NEBVCUS  SYSTEM 


NONE 


# 

* 


NOMEEB  OF 
NUMEER  OF 


ANIMALS  WITH  TISSUE 
ANIMALS  NECBOPSIED 


EXAMINED  MICROSCOPICALLY 
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TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

SPECIAL  SENSE  ORGANS 

♦H ABDERI AN  GLAND 

(20) 

(50) 

(49) 

PAPILLARY  CARCINOMA 

1 (2*) 

1 (2%) 

HUSCUIOSRELETAI  SYSTEM 

♦SKELETAL  MUSCLE 

(20) 

(50) 

(49) 

HE  HA  NGIOSA  BCOHA , INVASIVE 

1 (2%) 

ECDY  CAVITIES 

* AEDOMIN  AL  CAVITY 

(20) 

(5  0) 

(49) 

HEMANGICSABCOHA 

1 (2X) 

ALL  CTHER  SYSTEMS 

♦MULTIPLE  ORGANS 

(20) 

(50) 

(49) 

HEM ANGIOSARCOMA,  METASTATIC 

1 (2*) 

ADIPOSE  TISSUE 

HEMANGIOMA 
HEHANGICSA  ECOMA 

1 

1 

ANIMAL  DISPOSITION  SUMMARY 

ANIHALS  INITIALLY  IN  STUDY 

20 

50 

50 

NATURAL  DEATHS 

1 

4 

6 

MORIBUND  SACRIFICE 

1 

1 

SCHEDULE?  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMIN' il  SACRIFICE 

18 

45 

43 

ANIMALj^MlSSING 

1 

S INCLUDES  AUTOLYZED  ANIHALS 

# NUMBEB  OF  ANIHALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIHALS  NEC60PSIED 
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TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL  LOW  D08E  HIGH  D08E 


TUMOF  SUMMAB Y 


TOTAL  ANIMALS  WITH  PBIMABY  TUHOBS*  10 
TOTAL  PBIMABY  TUH08S  13 


31  30 

55  43 


TOTAL  ANIMALS  WITH  BENIGN  TOMOBS 
TOTAL  BENIGN  TUHOBS 


2 

3 


8 

8 


5 

5 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMOBS  10 
TOTAL  MALIGNANT  TUHOBS  10 


28 

47 


28 

38 


1 

2 

TOTAL  ANIMALS  BITH  TUHOBS  UNCEBTAIN- 
BENIGN  OB  MALIGNANT 

TOTAL  UNCEBTAIN  TUHOBS 


TOTAL  ANIMALS  NITH  SECONDABY  TUMOBS* 
TOTAL  SECONDABY  TUMOBS 


TOTAL  ANIMALS  BITH  TUMOBS  UNCEBTAIN- 
PFIHABY  OB  METASTATIC 
TCTAL  UNCEBTAIN  TUMOBS 


* PBIMABY  TUHOBS:  ALL  TUMOBS  EXCEPT  SECONDABY  TUMOBS 

# SECCNCABY  TUMOBS:  METASTATIC  TUMOBS  OB  TUHOBS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  B2. 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE 
ADMINISTERED  2,4-DIAMINOTOLUENE  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

MISSING 

1 

3 

4 

ANIMALS 

NECBOPSIED 

19 

47 

46 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

19 

47 

46 

INTEGUMENT ABY  SYSTEM 


•SUECUT  TISSUE 

(19) 

(47) 

(46) 

NEUBILEMOHA,  MALIGNANT 

1 ( 5%) 

1 (2*) 

BESPIBATOBY  SYSTEM 

HUNG 

(17) 

(4  7) 

(46) 

A1VE0L AB/BRONCHIOLA B CABCINOHA 

2 (4*) 

HEM ATC PCIETIC  SYSTEM 

•MULTIPLE  OBGANS 

(19) 

(4  7) 

(46) 

MALIGNANT  LYMPHOMA,  NOS 

9 (19*) 

3 (7*) 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

1 (2*) 

LEUKEMIA, NOS 
LYMPHOCYTIC  LEUKEMIA 

1 (5%) 

18  (38*) 

1 (2*) 

•ELOOD 

(19) 

(4  7) 

(46) 

LEUKEMIA , NOS 

1 (2X) 

I60NE  MARROW 

(19) 

(4  7) 

(45) 

HEMANGIOMA 

1 (2*) 

♦SPLEEN 

(19) 

(45) 

(46) 

HEMANGIOMA 

1 (2*) 

HEHANGIOSABCOMA 

2 (4*) 

♦LYMPH  NODE 

(17) 

(41) 

(46) 

HE MANGIO SARCOMA 

1 (2*) 

MALIGNANT  LYMPHOMA,  NOS 

2 (5*) 

4 (9*) 

♦MESENTERIC  L.  NODE 

(17) 

(41) 

(46) 

MALIGNANT  LYMPHOMA.  NCS 

1 J6S1 

# NUMBER  CF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECBOPSIED 
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TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


iLIVER  (19)  (47) 

MALIGNANT  LYMPHCMA,  NOS 
LEUKEMIA, NOS 


(46) 

1 (2%) 
1 (2X) 


CIBCUIATCBY  SYSTEM 
NONE 


DIGESTIVE  SYSTEM 


•SALIVARY  GLAND 

(17) 

(45) 

(45) 

ADENOCARCINOMA,  NOS 

1 (2X) 

•LIVER 

(19) 

(47) 

(46) 

HEPATOCELLULAR  CARCINOMA 

13  (2  8* ) 

18 

URINARY  SYSTEM 
NONE 


ENDOCRINE  SYSTEM 
•ADRENAL 

CORTICAL  CARCINOMA 
FHECCHBOMOCYTOHA 
PHECCHBOMOCYTOMA,  MALIGNANT 

•THYROID 

FOLLICULAR -CELL  ADENOMA 
FOLLICULAR- CELL  CARCINOMA 


(18)  (47)  (46) 

1 (2%) 

5 (1U) 

1 (2*) 

(17)  (44)  (44) 

1 (2*) 

2 (5X) 


REPRODUCTIVE  SYSTEM 


•MAMMARY  GLAND 
CARCINOMA, NOS 
ADENOCARCINOMA,  NOS 


(19) 

1 (5X) 


(47) 

1 (2*) 


•VAGINA 

SQUAMOUS  CELL  CARCINOMA 


(19)  (47) 




t MUMEER  OF 
• NUMEER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NEC  BOP SI ED 


(46) 


(46) 
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TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHES 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

IUTERUS 

(18) 

(45) 

(45) 

ADENOCARCINOMA,  NOS 

1 (2*) 

1 (2%) 

HOVABY 

HEMANGIOMA 

(18) 

(44) 

1 (2*) 

(44) 

HE8ANGIOSARCO HA  1 (2%) 


HER VCUS  SYSTEM 
NODE 


SPECIAL  SENSE  ORGANS 
NONE 


HUSCOLOSKELE1AL  S YSTEfl 

•SKELETAL  MUSCLE  (19)  (47)  (46) 

HEM  ANGIOSARCOMA  1 (2*) 


BODY  CAVITIES 
NCNE 


ALL  CTHEE  SYSTEHS 

•MULTIPLE  ORGANS  (19)  (47)  (46) 

HERANG 10 SARCOMA  1 (2%) 


SITE  UNKNORN 

LEIOMYOSARCOMA . 1 

# NUMBER  OF  ANIMALS  NITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUHEER  OF  ANIMALS  NECROPSIID 
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TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMAL  DISPOSITION  SUMMABY 


ANIMALS  INITIALLY  IN  STUDY 
NATURAL  DEATHS 
BCBIBUNE  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 
ANIMAL  MISSING 


20  50  50 

3 7 4 

1 2 


1 

15  40  39 

1 3 4 


S INCLUDES  AUTCLYZED  ANIMALS 


TUMOR  SUMMABY 


TOTAL  ANIMALS  WITH  ERIMARY  TUMORS*  5 

TOTAL  PRIMARY  TUMORS  5 


40  26 

65  34 


TOTAL  ANIMALS  WITH  BENIGN  TUMORS 
TOTAL  BENIGN  TUMORS 


7 

9 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS  5 
TOTAL  MALIGNANT  TUMORS  5 


40  26 

56  34 


TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 
TOTAL  SECONDARY  TUMORS 


TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  U NCERTAIN- 
PBIMARY  OP  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


* PRIMARY  TUMORS:  AIL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
IN  RATS  ADMINISTERED  2, 4 -D I AMINO TOLUENE  IN  THE  DIET 
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TABLE  Cl 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS 
ADMINISTERED  2,4-DIAMINOTOLUENE  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

20 

£0 

50 

ANIMALS 

NECROPSIED 

20 

50 

50 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

20 

50 

50 

INTEGUMENTARY  SYSTEM 

*S  KIN 

(20) 

(50) 

(50) 

INFLAMMATION,  NOS 

1 (5%) 

RESPIRATORY  SYSTEM 


*LUNG 

(20) 

(50) 

(50) 

INFLAMMATION, 

INTERSTITIAL 

7 (35%) 

1 (2*) 

1 

(2*) 

HYPERPLASIA, 

ADENOMATOUS 

2 

(**) 

HEMATOPOIETIC  SYSTEM 


•SPLEEN 

(20) 

(46) 

(50) 

HEMATOMA,  ORGANIZED 

1 (2*) 

FIBROSIS 

3 (7*) 

FIBROSIS,  FOCAL 

1 (2*) 

1 (2*) 

•MANDIBULAR  L.  NODE 

(20) 

(47) 

(43) 

HYPERPLASIA,  NOS 

1 (5X) 

CIRCULATORY  SYSTEM 


•HE ABT/ATRIUM 

THROMBOSIS,  NOS 

(20) 

(50) 

3 (6%) 

(50) 

•MYOCARDIUM 

INFLAMMATION,  CHRONIC 

(20) 

(50) 

(50) 

1 

(2%) 

FIBROSIS 

18  (90%) 

38  (76%) 

35 

(70%) 

DEGENERATION,  NOS 
CALCIFICATION-  NOS 

7 (35%) 

16  (32%) 

3 

1 

(2%) 

# NUMEEB  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEEB  OF  ANIMALS  NECROPSIED 
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TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

DIGESTIVE  SYSTEM 


tS  ALI VARY  GLAND 

RYPERPLASIA,  NOS 

(20) 

1 (5%) 

(4  5) 

1 (2%) 

(48) 

*P AROTID  GLAND 
FIBROSIS 

CALCIFICATION,  NOS 
ATRCPHY,  NOS 

(20) 

(45) 

2 (4%) 
1 (2%) 
1 (2%) 

(48) 

•LIVER 

HEMORRHAGE 
INFLAMMATION,  FOCAL 

(20) 

(49) 

1 (2%) 
1 (2%) 

(50) 

CHOLANGICFIBROSIS 

15  (75%) 

17  (35%) 

2 

(4%) 

DEGENERATION,  CYSTIC 
NECROSIS,  FOCAL 
METAMORPHOSIS  FATTY 
BASOPHILIC  CYTO  CHANGE 

1 (5%) 
1 (5%) 

11  (22%) 
1 (2%) 

1 (2%) 

3 (6%) 

2 

(4%) 

FOCAL  CELLULAR  CHANGE 
MEGALCC YTCSIS 
HYPERPLASIA,  DIFFUSE 
ANGIECTASIS 

2 (10%) 
1 (5%) 

22  (45%) 

1 (2%) 

1 (2%) 

36 

(72%) 

•LI VBR/CENTRI LOBULAR 
NECROSIS,  DIFFUSE 
METAMORPHOSIS  FATTY 

(20) 

1 (5%) 

(49) 

1 (2%) 

(50) 

•LIVBB/PERI PORTAL 

INFLAMMATION,  CHRONIC 

(20) 

1 (5%) 

(4  9) 

(50) 

•BILE  DUCT 

(20) 

(49) 

(50) 

HYPERPLASIA,  NOS 

3 (15%) 

1 (2%) 

1 

(2%) 

•PANCREAS 

HEMORRHAGIC  CYST 
INFLAMMATION,  CHRONIC  FOCAL 
PERIARTERITIS 

(19) 

1 (5%) 

(42) 

1 (2%) 

1 (2%) 

(44J 

•PANCREATIC  ACINUS 
ATROPHY,  FOCAL 

(19) 

(42) 

1 (2%) 

(44) 

•STOMACH 

HYPERPLASIA,  EPITHELIAL 

(19) 

(4  8) 

1 (2%) 

(49) 

•DUODENUM 

INFLAMMATION,  NECROTIZING 

(20) 

(46) 

i mi 

(43) 

* NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

URINABY  SYSTEM 

tKIDNEY 

PYELONEPHRITIS  SUPPURATIVE 
INFLAMMATION,  CHRONIC 

(20) 

20  (100X) 

(50) 

1 (2X) 

50  (100%) 

(50) 

1 (2%) 

50  (100%) 

•KIDNEY/TUBULE 

NECROSIS,  FOCAL 

(20) 

1 (5*) 

(50) 

(50) 

•URINARY  BLADDER 
BEMOBRHA6E 

INFLAMMATION,  CHRONIC  FOCAL 
HYPERPLASIA,  EPITHELIAL 

(20) 

1 (5%) 

(36) 

1 (3*) 
1 (3%) 

(39) 

ENDOCRINE  SYSTEM 

•ANTERIOR  PITUITARY 
CIST,  NOS 

(20) 

1 (5%) 

(47) 

(49) 

•ADRENAL 

FIBROSIS,  FOCAL 
INFARCT  HEMORRHAGIC 
ANGIECTASIS 

(20) 

1 (5%) 

(49) 

1 (2*) 

(50) 

1 (2%) 
1 (2%) 

•ADRENAL  CORTEX 
CYST,  NOS 

(20) 

1 (5*) 

(4  9) 

(50) 

•ADRENAL  MEDULLA 
HYPERPLASIA,  NOS 

(20) 

(4  9) 

2 (4%) 

(50) 

3 (6%) 

•THYROID 

HYPERPLASIA,  C-CELL 

(20) 

(44) 

1 (2%) 

(47) 

2 (4%) 

•THYROID  FOLLICLE 
ATROPHY,  NOS 
HYPERPLASIA,  PAPILLARY 

(20) 

(44) 

(47) 

2 (4%) 
1 (2%) 

•PARATHYROID 

HYPERPLASIA,  NOS 

(16) 

(42) 

8 (19% ) 

(40) 

8 (20%) 

REPBCDUCTIVE  SYSTEM 

*HAHHARY  GLAND 
-SMffrCTpcEis 

(20) 

_ 1-J5H 

(50) 

(50) 

* NUMBER  OF  ANIMALS  HUH  TISSUE  EXAMINED  MICROSCOPICALLY 

• NUMEER  OF  ANIMALS  NECROPSIED 


67 


TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

HYPERPLASIA, 

NOS 

13 

(26* *) 

6 

(12*) 

HYPERPLASIA, 

FOCAL 

1 

(2*) 

HYPERPLASIA, 

CYSTIC 

1 

(2*) 

LACTATION 

1 (5%) 

2 

(4*) 

♦PROSTATE 

(1?) 

(41) 

(42) 

AESCESS,  NOS 

1 

(2*) 

INFLAMMATION 

, CHRONIC 

4 

(10*) 

FIBROSIS 

1 (5%) 

3 

(7*) 

HYPERPLASIA, 

NOS 

2 

(5*) 

HYPERPLASIA, 

FOCAL 

1 

(2*) 

HYPERPLASIA, 

PAPILLARY 

1 (5%) 

METAPLASIA, 

SQUAMOUS 

1 

(2*) 

♦SEMINAL  VESICLE 

(20) 

(50) 

(50) 

ABSCESS,  NOS 

1 

(2*) 

♦TESTIS 

(20) 

(50) 

(50) 

ABSCESS,  NOS 

1 

(2*) 

1 

(2*) 

ATROPHY,  NOS 

1 

(2*) 

HYPERPLASIA, 

INTERSTITIAL  CELL 

2 (10*) 

♦EPIDIDYMIS 

(20) 

(50) 

(50) 

GRANULOMA,  SPERMATIC 

1 

(2*) 

NERVCUS  SYSTEM 

# EE  A IN/ MENINGES  (20)  (49)  (50) 

INFLAMMATION,  SUPPUHATIVE  1 (2*) 

INFABCT  HEMORRHAGIC  1 (2%) 


SPECIAL  SENSE  ORGANS 
NONE 


HUSCOICSKELETAL  SYSTEM 
NONE 


BODY  CAVITIES 


NONE 


# NUMBER  CF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECBOPSIED 


TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


ALL  OTHER  SYSTEMS 
NONE 

SPECIAL  HOBEHOLCGY  SUMMARY 
NOME 


* NUMBER  OF  ANIMALS  MITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUHEEB  OF  ANIMALS  NECROPSIED 


TABLE  C2 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  RATS 
ADMINISTERED  2,4-DIAMINOTOLUENE  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  NECBOPSIED 

20 

50 

50 

ANIMALS  EXAMINED  HI  STOP A IHOLOGIC ALLY 

20 

50 

50 

INTEGUMENTARY  SYSTEM 

*S  KIN 

(20). 

(50) 

(50) 

EPIDERMAL  INCLUSION  CYST 

2 

(4%) 

♦SUECUT  TISSUE 

(20) 

(5  0) 

(50) 

GRANULOMA,  FOREIGN  BODY 
HYPERPLASIA,  NOS 

1 (5%) 

1 

(2%) 

RESPIRATORY  SYSTEM 

ALUNG 

(20) 

(50) 

(50) 

INFLAMMATION,  INTERSTITIAL 

6 (30%) 

9 (18%) 

8 

(16%) 

ERONCHCPNEUMONIA  NECROTIZING 
INFLAMMATION,  FOCAL  GRANULOMATOU 

1 (2%) 

1 

(2%) 

HYPERPLASIA,  ADENOMATOUS 

2 

(4%) 

HEMATOPOIETIC  SYSTEM 


t BO NE  HABROH 

(20) 

(50) 

(47) 

HYPERPLASIA,  NOS 

1 (5%) 

MEGAKAR YCCYTOSIS 
HYPERPLASIA,  HEMATOPOIETIC 

1 (5%) 

1 (2%) 

ASPLEEN 

(19) 

(48) 

(48) 

HEMATOPOIESIS 

1 (2%) 

ALYMPH  NODE 

(20) 

(49) 

(49) 

HYPERPLASIA,  NOS 

2 (4%) 

PLASMACYTOSIS 

1 (2%) 

ATHYMUS 

(14) 

(32) 

(31) 

EPIDERMAL  INCLUSION  CYST 

1 

t NUMBEB  CF 
* NUMEER  OF 


ANIMALS  HUH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NEC  ROPSIED 
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TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

HYPERPLASIA,  EPITHELIAL 

1 (3*) 

CIRCULATORY  SYSTEM 
•HEABT 

EMBOLUS,  SEPTIC 

•MYOCARDIUM 

THROMBOSIS,  NOS 
INFLAMMATION,  CHRONIC 
INFLAMMATION,  CHRONIC  FOCAL 
FIBROSIS 

DEGENERATION,  NOS 

(20) 

1 (5%) 

(20) 

1 (5%) 

12  (60%) 

(50) 

(50) 

1 

24 

12 

(2%) 

(48%) 

(24%) 

(50) 

(50) 

1 

1 

22 

(2%) 

(2%) 

(44%) 

DIGESTIVE  SYSTEM 

•PAROTID  GLAND 

(20) 

(49) 

(49) 

FIBROSIS 

1 

(2%) 

ATROPHY,  NOS 

1 

(2%) 

•LIVER 

(20) 

(50) 

(49) 

INFLAMMATION, 

NECROTIZING 

3 

(6%) 

INFLAMMATION, 

CHRONIC  FOCAL 

1 (5%) 

CHOLANGICFIBROSIS 

9 (45%) 

6 

(12%) 

3 

(6%) 

HEPATITIS,  TOXIC 

1 (5%) 

1 

(2%) 

NECROSIS,  FOCAL 

2 

(4%) 

LIPOIDOSIS 

1 (5%) 

BASOPHILIC  CYTO  CHANGE 

2 

(4%)  ’ 

4 

(8%) 

FOCAL  CELLULAR  CHANGE 

1 (5%) 

21 

(42%) 

38 

(78%) 

A NG IECTASI S 

4 

(8%) 

•BILE  DUCT 

(20) 

(50) 

(49) 

INFLAMMATION, 

CHRONIC 

1 

(2%) 

HYPERPLASIA, 

NOS 

5 (25%) 

10 

(20%) 

•PANCREAS 

(19) 

(45) 

(41) 

FIBROSIS 

1 

(2%) 

ATROPHY,  FOCAL 

1 

(2%) 

•STOMACH 

(20) 

(48) 

(48) 

EPIDERMAL  INCLUSION  CYST 

1 

(2%) 

ULCER,  NOS 

1 

(2%) 

ULCER.  ACUTE 

1 J5£l 

# NUMBER  OF  ANIMALS  WITH  TISSOE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECROPSIED 
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TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

♦DUCEENUM 

(20) 

(50) 

(49) 

INFLAMMATION,  CHRONIC 

NECROTIZIN 

1 (2%) 

URINARY  SYSTEM 

♦KIDNEY 

(20) 

(49) 

(49) 

CYST*  NOS 

1 (2%) 

INFLAMMATION,  CHRONIC 

15  (75%) 

45  (92%) 

48 

(98%) 

FIBROSIS 

DEGENERATION,  HYALINE 
NEPHROSIS,  NOS 

1 (5%) 

1 (2%) 

1 

(2%) 

INFARCT,  FOCAL 

1 (5%) 

♦KIDNEY/TUBULE 

(20) 

(49) 

(49) 

DEGENERATION,  NCS 
DEGENERATION,  HYALINE 

1 (2%) 

1 

(2%) 

NECROSIS,  NOS 
NECROSIS,  FOCAL 

1 (5%) 

1 (2%) 

♦URINARY  BLADDER 

(20) 

(43) 

(43) 

INFLAMMATION,  CHRONIC 

FOCAL 

4 (9%) 

20 

(47%) 

HYPERPLASIA,  EPITHELIAL 

1 (5%) 

1 (2%) 

POLYP 


1 (5%) 


ENDCCBINI  SYSTEM 


♦PITUITARY 
CYST,  NOS 

(20) 

1 (5%) 

(48) 

(49) 

♦ADRENAL 

DEGENERATION,  CYSTIC 
NECROSIS,  HEMORRHAGIC 
METAMORPHOSIS  FATTY 

(20) 

5 (25%) 

(4  9) 

5 (10%) 
1 (2%) 

3 (6%) 

(49) 

4 (8%) 

♦ADRENAL  CORTEX 

DEGENERATION,  CYSTIC 
HYPERPLASIA,  NOS 

(20) 

1 (5%) 
1 (5%) 

(49) 

(49) 

♦ADRENAL  MEDULLA 
HYPERPLASIA,  NOS 

(20) 

1 (5%) 

(4  9) 

1 (2%) 

(49) 

♦THYROID 

HYPERPLASIA,  C-CELL 

(20) 

1 J5M 

(49) 

1 J2%1 

(48) 

j iz.ii. 

t NUMBER  CP  ANIMALS  WITH  TISSUE  EXAMINED  HICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 

HYPERPLASIA,  CYSTIC 

(20) 

(50) 

1 (2*) 

(50) 

2 

(4*) 

tUTERUS/ENDOHETBIUM 

FIBROSIS 

HYPEBPLASIA,  CYSTIC 

(20) 

19  (95*) 

(48) 

42  (88*) 

(50) 

43 

1 

(86  S) 
(2*) 

tOVARY 

CYST,  NOS 

(20) 

(48) 

(49) 

1 

(2*) 

NEBVCUS  SYSTEM 
NCNE 

SPECIAL  SEES!  ORGANS 
NCNE 

HUSCUIOSKEIETAI  SYSTEM 
NONE 

BCDY  CAVITIES 

♦ABDOMINAL  CAVITY  (20)  (50)  (50) 

LIPOGRANULOHA  1 (2%) 

ALL  OTHER  SYSTEMS 
NCNE 

SPECIAL  MCE  E HOLCG  Y SOMMARY 
NCNE 

> NUMBER  OF  ANIMALS  KITH  TISSUE  EXAMINED  MICROSCOPICALLY 
♦ NUMBER  OF  ANIMALS  NECROPSIED 
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APPENDIX  D 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
IN  MICE  ADMINISTERED  2, 4 -D I AMINO TOLUENE  IN  THE  DIET 
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TABLE  D1. 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  MICE 
ADMINISTERED  2, 4-DIAMIN0T0LUENE  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

MISSING 

1 

ANIMALS 

N ECROPSIED 

20 

50 

49 

ANIMALS 

EXAMINED  HISTOPATHCLOGICALLY 

20 

50 

49 

INTEGUMENTARY  SYSTEM 
NONE 


BESFIEATORY  SYSTEM 

• LUNG  (20)  (50)  (49) 


FIBROSIS 

HYPERPLASTIC  NODULE 
HYPERPLASIA,  ALVEOLAR  EPITHELIUM 

1 ( 2 %) 
1 (2%) 

5 (1 0%) 
1 (2*) 

HEMATOPOIETIC  SYSTEM 

•BONE  MARROW 

FIBROSIS,  FOCAL 

(20) 

(4  7) 

(49) 

1 (2%) 

•SPLEEN 

HYPERPLASIA,  NOS 

(20) 

(50) 

2 (4%) 

(46) 

•LYMPH  NODE 

HYPERPLASIA,  NOS 

(20) 

(49) 

8 (16X) 

(48) 

1 (2*) 

•THYMUS 

HYPERPLASIA,  NOS 

(15) 

(3  5) 

1 (3%) 

(17) 

CIBCOIATOFY  SYSTEM 


NC  NE 


DIGESTIVE  SYSTEM 

•LIVER  (20)  (50)  (49) 

DEGENERATION,  HYDROPIC 1 (2%) 


# NUMBER  OF  ANIMALS 

* NUMEER  OF  ANIMALS 


KITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECBOPSIED 
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TABLE  01.  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

INFARCT,  NOS 

1 (2%) 

METAMORPHOSIS  FATTY 

1 (2%) 

ATY  PI A,  NOS 

1 (2%) 

HYPERPLASTIC  NODULE** 

6 (12%) 

4 (8%) 

HYPERPLASIA,  NOS 

11  (22%) 

26  (53%) 

HYPERPLASIA,  DIFFUSE 

8 (16%) 

4 (8%) 

♦DUODENAL  GLAND 

(20) 

(49) 

(34) 

HYPERPLASIA,  NOS 

1 (2%) 

URINARY  SYSTEH 
NONE 


ENDCCBINE  SYSTEM 


♦PITUITARY 

NCDU1E 

(19) 

(49) 

1 (2%) 

(45) 

♦ADRENAL 

(20) 

(50) 

(47) 

NODULE 

3 (6%) 

3 

(6%) 

♦ADRENAL  CORTEX 

(20) 

(50) 

(47) 

NODULE 

2 (4%) 

1 

(2%) 

REPBCEUCTIVE  SYSTEH 
NONE 


NERYCUS  SYSTEM 
NONE 


SPECIAL  SENSE  OfiGANS 
NONE 

MUSCULOSKELETAL  SYSTEM 

NONE 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  OF  ANIMALS  NECBOPSIED 

**  NODULAR  HYPERPLASIA 
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TABLE  D1.  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


BODY  C A VII IE  £ 
NCNE 


AIL  OTHER  SYSTEMS 
NONE 


SPECIAL  MORPHOLOGY  SUMMARY 


NO  LESION  REPORTED  10  2 1 
ANIMAL  MISSING/NC  NECBOPSY  1 
AOTC/ NEC  BOPS Y/HI S10  PERF  1 


• NUMBER  CF 

* NUMBER  OF 


ANIMALS  WITH  TISSUE 
ANIMALS  NEC  RO  PSIED 


EXAMINED  MICROSCOPICALLY 
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TABLE  D2. 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  MICE 
ADMINISTERED  2,4-DIAMINQTOLUENE  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  MISSING 

1 

3 

4 

ANIMALS  NECBOPSIED 

19 

47 

46 

ANIBALS  EXAMINED  HISTOPATHOLOGIC ALLY 

19 

47 

46 

INTEGUMENT ABY  SYSTEM 

NCNE 

RESEIBATOBY  SYSTEM 

SLUNG 

(17) 

(47) 

(46) 

HYPERPLASTIC  NODULE 

1 (2X) 

1 (2X) 

HEMATCPCIETIC  SYSTEM 

SBC  NE  HARROW 

(19) 

(4  7) 

(45) 

HYPERPLASIA,  NOS 

2 (4X) 

STHYMUS 

(8) 

(28) 

(33) 

ATROPHY,  NOS 

1 <3X) 

CIBCUI ATCRY  SYSTEM 

NCNE 

DIGESTIVE  SYSTEM 

SLIVER 

(19) 

(47) 

(«6) 

NECROSIS,  FOCAL 

1 (2X) 

1 (2X) 

INFARCT,  NOS 

1 (2X) 

LIPOIDOSIS 

1 (2X) 

HYPERPLASTIC  NODULE** 

9 (19*) 

22  (48X) 

HYPERPLASIA,  NOS 

8 (17*) 

5 (1 IX) 

HYPERPLASIA,  DIFFUSE 

13  (28X ) 

SPANCREATIC  ACINUS 

(16) 

(45) 

(45) 

HYPERPLASIA,  NOS 

J (2XJ 

# NDHEEB  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICBOSCOPICALL Y 

* NUMEER  OF  ANIMALS  NECBOPSIED 

**  NODULAR  HYPERPLASIA 
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TABLE  D2.  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

iSTCMACH 

FBOSICN 

(19) 

(46) 

(43) 

1 (2%) 

URINAFY  SYSTEM 

KKIDNtY/TUEULE  (18)  (46)  (46) 

C I L AT  ATI C N , NCS  1 (2%) 


ENECCFIM  SYSTEM 


dAERENAL 

NCDULE 

(18) 

(47) 

(46) 

1 

((ADRENAL  CORIEX 
NCDULE 

(18) 

(47) 

1 (2*) 

(46) 

dP ANCBEATIC  ISLETS 
HYPERPLASIA , NOS 

(16) 

(45) 

1 (2%) 

(45) 

R EPFCEUCTIVE  SYSTEM 

# U T E R US 
POLYP 

(18) 

(45) 

(45) 

1 

NERVCUS  SYSTEM 
NCNE 


SEECIAL  SENSE  CFGANS 
NCNE 


MUSCUICSFEIETAI  SYSTEM 
NCNE 


BCEY  CAVITIES 
NONE 


# NUMEEB  CF  ANIMALS  WITH  TISSUE  EXAMINED  M ICBO SCOPICALL Y 

* NUMEEB  OF  ANIMALS  NEC  BOFSIED 
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TABLE  D2.  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


ALL  C 1 HEii  SYSTEMS 
NCNE 


SPECIAL  MORPHOLOGY  SUMMARY 


EC  LESICN  REPORTED  13  1 7 
ANIMAL  M1SSING/NC  NECROPSY  1 3 4 
AUTC/NECROPSY/HISTO  PERF  1 


# NUKEER  CF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  CF  ANIMALS  NECROPSIED 


32 


APPENDIX  E 


ANALYSES  OF  THE  INCIDENCE  OF  PRIMARY  TUMORS 
IN  RATS  ADMINISTERED  2,4-DIAMINOTOLUENE  IN  THE  DIET 
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Matched  Low  High 

Topography:  Morphology  Control  Dose  Dose 


/ , 

00 

o 

CO 

O 

' — s 

' — ' 

O 

o 

x 

00 

9 

o 

x 

CN 

o-\ 

o 

o 

O 

X 

cn 

o- 

m 

1 

1 

1 

1 1 

m 

• 

9 

9 

\ 

1 

1 

1 

1 1 

\ 

II 

r-- 

r— 1 

u~) 

o 

On 

o 

i— H 

Cn 

CO 

. — s 

O 

o 

oo 

CU 

CU 

cn 

CN 

x 

X 

X 

O 

o 

00 

• 

• 1— 1 

00 

•X  X 

• 

o 

<1- 

o 

r—i 

o 

co 

3 

cn 

3 f" 

o 

o 

o 

o 

r- 

in 

• 

•X 

• 

• 1— 1 

<n 

• 

9 

9 

5S 

<4-1 

o 

<4-1 

II 

X 

r— 1 

in 

3 

3 

<n 

<(■ 

M 

M 

f“H 

cn 

CN 

o- 

C^ 

, 

CN 

~N 

o 

o 

O 

in 

o 

S ' 

• 

• 

v-/ 

• 

cn 

CO 

o 

o 

O 

o 

• 

1 

o 

r-H 

CN 

X 

II 

1 

CN 

II 

O 

cn 

r— H 

cn 

<x 

1 

o 

CO 

/■ — s 

3 

<U 

3 

O 

' — - 

3 

B ^ 

3 

B 

O 

O X 

O 

cO 

33 

B 

3 W 

B 

3 

3 

3 

X 

3 

cr 

CU 

H 

•H  CU 

Eh 

CO 

3 

X 3 

H 

TO 

CO 

33 

4-J 

4J  0) 

CO 

4-J 

X 

CU 

•• 

3 

• X 

•H  > 

••  *X 

• rH 

•X 

> 

B ^ 

cO 

B 

B 3 

B Eh 

B 

6 

3 

a)  xi 

CU 

•X 

•r4 

CU 

•H 

•H 

CU 

X w 

3 

X 

X CO 

4J  CO 

X 

X 

CO 

CO 

• l-l 

X 

co  D 

/■ S 

X 

fn  to 

X 

<4-1 

3 

3 O 

Jn  O 

lx 

3 

3 

O 

c/o  g 

' — ,/ 

CU 

0) 

CO  <u 

' — ✓ 

3 

3 

o 

e 

& 

a x 

3 

? — ■* 

3 

cn 

X 

m c 

33 

o 

X 

o 

3-  cn 

tn  3 

33 

X 

o 

cn 

co 

3 -H 

•v 

CO 

X 

X 3 

3 X 

r' 

co 

X 

X 

3 

CO  CJ 

o 

<X 

■ r4 

•H 

3 3 

o 

•X 

• X 

X 3 

PC 

X O 

n — ■ 

PC 

X 

3 CO 

CU 

3 X 

CU  X 

CO 

3 

CU 

o 

<U  3 

co 

3 

o 

B 

CU 

3 

> 

X 

B w 

3 

> 

X 

3 --I 

3 

X 

• H 

3 

3 

• H 

60  r-l 

i — i 

3 

4J 

co 

60  CU 

r-H 

4-J 

CO 

CU  CU 

CO 

CO 

ctf 

A! 

CU  X 

3 

ctf 

X 

4J  O 

> 

a 

r-H 

CU 

X X 

> 

T—l 

CU 

3 

CU 

(D 

3 

3 

<u 

CU 

M 

Cn 

Q 

3: 

X 

cn 

& 

rs 

85 


‘H 

1,1 

) 

•-« 

] 


J 


CO 

4-1 

CO 

PCS 

0) 

I— 1 

CO 

X 

C 

• H 

CO 

'■w' 

CO 

3 

4-J 

O 

0) 

e 

• rH 

3 

Q 

H 

0) 

rC 

3 

4J 

3 

E 

c 

• H 

• rH 

3 

X 

CD 

C 

4-1 

CD 

o 

3 

pH 

3 

o 

o 

x 

c 

o 

CD 

c 

TD 

• rH 

•pH 

E 

o 

CO 

C 

• rH 

M 

Q 

1 

CD 

1 

X 

•N 

x 

CN1 

X 

XJ 

O 

0) 

u 

CO 

cu 

CD 

4-J 

CO 

CO 

to 

•rH 

r— H 

c 

CO 

•H 

C 

6 

< 

T3 

w 

3 

i-H 

XI 

H 


X 

<D 

X 

# 

o 

X 

bO 

CO 

CO 

o 

o 

CsJ 

O 

• rH 

O 

o 

• 

CM 

r—j 

w 

Q 

in 

IS 

• 

• 

• 

co 

r-H 

o 

rH 

v£> 

X 

cu 

CD 

r-H 

4J 

DJ 

V/ 

• 

• rH 

•3 

i—H 

CO 

c 

CM 

e 

o 

• 

• rH 

n 

•3 

m 

IS 

4-1 

On 

4-1 

c 

• 

3 

00 

H 

o 

M 

CD 

CSJ 

• 

o 

in 

CM 

& 

CO 

CO 

o 

o 

O 

o 

O 

o 

• 

<!■ 

o 

00 

X 

Q 

m 

Z 

• 

• 

H 

o 

o 

o 

CO 

x-o 

CU 

cu 

X 

4J 

4-J 

co 

N— ' 

• 

• rH 

• H 

sD 

o 

CO 

c 

O 

e 

r-H 

o 

• 

• rH 

in 

• rH 

in 

Z 

4-1 

CM 

14-1 

— . 

C 

• 

3 

CO 

M 

o 

M 

/— N 

TO  i—l 

LO 

0)  o 

• 

X 3 

CO 

U X 

o 

x 3 

CN  IS 

3 O 

S CJ 

r-H 

co 

o 


3 

X 

E 

X 

o 

u - 

X 

3 X 

o 

3 

3 

3 

3 

O 3 

O 

E 

3 3 

E 

o 

X 3 

3 

a 

•r-l  CO 

H 

•rH  x—s 

pD  *H 

X X 

to 

H 

X 

M 

X 

X 

3 

X X 

O 

••  CO 

•3 

•3 

> 

• • 3 

• 3 *3 

s — 1 

E 3 

E 

E 

3 

E 3 

E E 

o 

3 O 

•H 

•3 

3 

3 3 

•3  -3 

X 

X 3 

X 

X 

3 

X CO 

X X 

cd 

3 3 

N 

X 

3 • 3 

✓-o 

3 

to  3 

X 3 

3 

o 

to  H 

X 3 3 

o 

CO  X 

w 3 

3 

CO 

w 3 3 

3 

/H 

& 

CD 

X 

3 

/H 

E CD 

to  3 

X) 

X o 

CD 

CO 

to  3 

X O CD 

3 X 

•S 

3 X 

X 

3 

3 O 

3 X X 

•• 

3 3 

o 

•rH 

* 3 

3 3 

u 

• H 

X CO 

X 

Pd 

x e 

'w' 

X 

X 

3 

3 3 

cd 

3 3 

co 

3 

O 

3 X 

CO 

3 

3 

E X 

(U 

> 

X 

E 3 

cu 

. > 

3 

3 x 

3 

• rH 

3 U 

3 

• rH 

00 

bO 

rH 

4J 

3 

bO  ,Q 

rH 

4-J 

O 

3 44 

CO 

CO 

X 

3 3 

CO 

CO 

cd 

X O 

> 

rH 

3 

X CO 

> 

rH 

o 

3 

cu 

3 

C 

(U 

H 

M 

Pj 

P4 

E: 

M 

Ph 

o 

CM 


i“ H 

o 

o 

II 

P-I 


86 


Weeks  to  First  Observed  Tumor 
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APPENDIX  F 


ANALYSES  OF  THE  INCIDENCE  OF  PRIMARY  TUMORS 
IN  MICE  ADMINISTERED  2 , 4-DIAMINOTOLUENE  IN  THE  DIET 
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( continued) 

Matched  Low  High 

Topography:  Morphology  Control  Dose  Dose 
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Review  of  the  Bioassay  of  2 , 4-Diaminotoluene*  for  Carcinogenicity 
by  the  Data  Evaluation/Risk  Assessment  Subgroup 
of  the  Clearinghouse  on  Environmental  Carcinogens 


December  13,  1978 


The  Clearinghouse  on  Environmental  Carcinogens  was  established 
in  May,  1976,  in  compliance  with  DHEW  Committee  Regulations  and  the 
Provisions  of  the  Federal  Advisory  Committee  Act.  The  purpose  of 
the  Clearinghouse  is  to  advise  the  Director  of  the  National  Cancer 
Institute  on  the  Institute's  bioassay  program  to  identify  and  evaluate 
chemical  carcinogens  in  the  environment  to  which  humans  may  be  exposed. 
The  members  of  the  Clearinghouse  have  been  drawn  from  academia,  industry, 
organized  labor,  public  interest  groups,  and  State  health  officials. 
Members  have  been  selected  on  the  basis  of  their  experience  in  carcino- 
genesis or  related  fields  and,  collectively,  provide  expertise  in 
chemistry,  biochemistry,  biostatistics,  toxicology,  pathology,  and 
epidemiology.  Representatives  of  various  Governmental  agencies  parti- 
cipate as  ad  hoc  members.  The  Data  Evaluation/Risk  Assessment  Subgroup 
of  the  Clearinghouse  is  charged  with  the  responsibility  of  providing 
a peer  review  of  reports  prepared  on  NCI-sponsored  bioassays  of  chemicalj 
studied  for  carcinogenicity.  It  is  in  this  context  that  the  below  cri- 
tique is  given  on  the  bioassay  of  2 , 4-Diaminotoluene . 

The  primary  reviewer  for  the  report  on  the  bioassay  of  2,4- 
Diaminotoluene  said  that  the  compound  was  carcinogenic  in  both  sexes 
of  treated  rats  and  in  treated  female  mice.  Increased  incidences  of 
hemangiosarcomas  and  hemangiomas  were  also  observed  in  treated  male 
mice,  but  they  were  not  statistically  significant.  After  a brief 
description  of  the  experimental  design,  he  mentioned  several  other 
tumor  types  found  at  an  increased  but  not  statistically  significant 
incidence.  Because  of  the  wide  variety  of  neoplasms  associated  with 
treatment,  the  reviewer  opined  that  2 , 4-Diaminotoluene  was  a "potent" 
carcinogen  and  poses  a potential  risk  to  humans. 

The  secondary  reviewer  emphasized  the  potential  hepato-nephrotic 
hazard  of  2, 4-Diaminotoluene.  He  also  pointed  out  the  increased  inci- 
dence of  lung  tumors  among  the  treated  animals. 

It  was  moved  that  the  report  on  the  bioassay  of  2 , 4-Diaminotoluene 
be  accepted  as  written.  The  motion  was  seconded  and  approved  without 
obj  ection. 

Clearinghouse  Members  Present: 

Arnold  L.  Brown  (Chairman) , University  of  Wisconsin  Medical  School 
Joseph  Highland,  Environmental  Defense  Fund 
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William  Lij insky,  Frederick  Cancer  Research  Center 
Henry  Pitot,  University  of  Wisconsin  Medical  Center 
Verne  A.  Ray,  Pfizer  Medical  Research  Laboratory 
Verald  K.  Rowe,  Dow  Chemical  USA 

Michael  Shimkin,  University  of  California  at  San  Diego 
Louise  Strong,  University  of  Texas  Health  Sciences  Center 
Kenneth  Wilcox,  Michigan  State  Health  Department 


Subsequent  to  this  review,  changes  may  have  been  made  in  the 
bioassay  report  either  as  a result  of  the  review  or  other  reasons. 
Thus,  certain  comments  and  criticisms  reflected  in  the  review  may 
no  longer  be  appropriate. 


JJ’U.S.  GOVERNMENT  PRINTING  OFFICE:  19  7 9-281-217/3042 
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